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HUMAN OLFACTORY RECEPTORS AND GENES ENCODING SAME 
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September 7, 2000, "HUMAN OLFACTORY RECEPTORS AND GENES 
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20 7, 2001, "HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE 
SAME", to Zozulya. All of these applications are herein incorporated by reference in 
their entireties. 
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Field of the Invention 

The invention relates to newly identified mammalian chemosensory G protein- 
coupled receptors, particularly olfactory receptors, fragments thereof, classes of such 
receptors, genes and cDNAs encoding said receptors, vectors including said receptors, 
and cells that express said receptors. The invention also relates to methods of using 
such receptors, fragments, genes, cDNAs, vectors, and cells to identify molecules 
involved in olfactory perception. The invention therefore has application in the 
selection and design of odorant compositions, as well as malodor blockers (olfactory 
receptor antagonists), particularly perfumes and fragrance compositions and 
components of deodorants and other malodor blocking compositions. 
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Description of the Related Art 

The olfactory system provides sensory information about the chemical 
composition of the external world. Olfactory sensation is thought to involve distinct 
5 signaling pathways. These pathways are believed to be mediated by olfactory 
receptors (ORs). Cells which express olfactory receptors, when" exposed to certain 
chemical stimuli, elicit olfactory sensation by depolarizing to generate an action 
potential, which is believed to trigger the sensation. 

As such, olfactory receptors specifically recognize molecules that elicit 
10 specific olfactory sensation. These molecules are also referred to herein as 
"odorants." Olfactory receptors belong to the 7-transmembrane receptor superfamily 
(Buck et al 9 Cell 65:175-87 (1991)), which are also known as G protein-coupled 
receptors (GPCRs). G protein-coupled receptors control many physiological 
functions, such as endocrine function, exocrine function, heart rate, lipolysis, 
15 carbohydrate metabolism, and transmembrane signaling. The biochemical analysis 
and molecular cloning of a number of such receptors has revealed many basic 
principles regarding the function of these receptors. 

For example, U. S. Patent No. 5,691,188 describes how upon a ligand binding 
to a GPCR, the receptor presumably undergoes a conformational change leading to 
20 activation of the G protein. G proteins are comprised of three subunits: a guanyl 
nucleotide binding a subunit, a p subunit, and a y subunit. G proteins cycle between 
two forms, depending on whether GDP or GTP is bound to the a subunit. When GDP 
is bound, the G protein exists as a heterotrimer: the Gapy complex. When GTP is 
bound, the a subunit dissociates from the heterotrimer, leaving a Gpy complex. When 
25 a GaPy complex operatively associates with an activated G protein-coupled receptor 
in a cell membrane, the rate of exchange of GTP for bound GDP is increased and the 
rate of dissociation of the bound Got subunit from the Gapy complex increases. The 
free Ga subunit and Gpy complex are thus capable of transmitting a signal to 
downstream elements of a variety of signal transduction pathways. These events form 
30 the basis for a multiplicity of different cell signaling phenomena, including for 
example the signaling phenomena that are identified as neurological sensory 
perceptions such as taste and/or smell. 
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Genes encoding the olfactory receptors are active primarily in olfactory 
neurons (Axel, ScL Amer., 273:154-59 (1995)). Individual olfactory receptor types 
are expressed in subsets of cells distributed in distinct zones of the olfactory 
epithelium (Breer, Semin. Cell BioL, 5:25-32 (1994)). The human genome contains 
5 approximately one thousand genes that encode a diverse repertoire of olfactory 
receptors (Rouquier, Nat Genet, 18:243-50 (1998); Trask, Hum. Mol Genet, 
7:2007-20 (1998)). It has been demonstrated that members of the OR gene family are 
distributed on all but a few human chromosomes. Through fluorescence in situ 
hybridization analysis, Rouquier showed that OR sequences reside at more than 25 

10 locations in the human genome. Rouquier also determined that the human genome 
has accumulated a striking number of dysfunctional OR copies: 72% of the analyzed 
sequences were found to be pseudogenes. An understanding of an animal's ability to 
I detect and discriminate among the thousands of distinct odorants or tastants, and more 

particularly to distinguish, for example beneficial tastants or odorants from toxic 

15 tastants or odorants, is complicated by the fact that chemosensory receptors belong to 
a multigene family with over a thousand members. For instance, there are up to 1,000 
odorant receptors in mammals. 

Moreover, each chemosensory receptor neuron may express only one or a few 
of these receptors. With respect to odorant receptors, any given olfactory neuron can 

20 respond to a small set of odorant ligands. In addition, odorant discrimination for a 
given neuron may depend on the ligand specificity of the one or few receptors it 
expresses. To analyze odorant-receptor interactions and their effects on olfactory 
cells, specific ligands and the olfactory receptors to which they bind are identified. 
This analysis requires isolation and expression of olfactory polypeptides, followed by 

25 binding assays. 

Some studies suggest that OR genes can be expressed in tissues other that the 
olfactory epithelium, indicating potential alternative biological roles for this class of 
chemosensory receptors. Expression of various ORs has been reported in human and 
murine erythroid cells (Feingold 1999), developing rat heart (Drutel, Receptor 

30 Channels, 3(l):33-40 (1995)), avian notochord (Nef, PNAS, 94(9):4766-71 (1997)) 
and lingual epithelium (Abe, FES Lett, 316(3):253-56 (1993)). One experimentally 
documented case also established the existence of a large subset of mammalian ORs 
transcribed in testes and expressed on the surface of mature spermatozoa, thereby 
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suggesting a possible role of ORs in sperm chemotaxis (Parmenthier, Nature, 
355:453-55 (1992); Walensky, Mol Med., 1(2):130-41 (1998); Branscomb, Genetics, 
156(2):785-97 (2000)). It was also hypothesized that olfactory receptors might 
provide molecular codes for highly specific cell-cell recognition functions in 
5 development and embryogenesis Preyer, PNAS, 95(1 1):9072-77 (1998)). 

Complete or partial sequences of numerous human and other eukaryotic 
chemosensory receptors are currently known. See, e.g., Pilpel, Y. and Lancet, D., 
Protein Science, 8:969-77 (1999); Mombaerts, P., Anmi. Rev. NeuroscL, 22:487-50 
(1999); see also, EP0867508A2, US 5874243, WO 92/17585, WO 95/18140, WO 

10 97/17444, WO 99/67282. Due to the complexity of ligand-receptor interactions, and 
more particularly odorant-receptor interactions, information about ligand-receptor 
recognition is lacking. In part, the present invention addresses the need for better 
understanding of these interactions. The present invention also provides, among other 
things, novel chemosensory receptors, and methods for utilizing such novel 

15 chemosensory receptors and the genes and cDNAs encoding such receptors, especially 
for identifying compounds that can be used to module chemosensory transduction, 
such as olfaction. 

Summary of the Invention 
20 Toward that end, it is an object of the invention to provide a new family of G 

protein-coupled receptors comprising over two hundred fifty olfactory G protein- 
coupled receptors (OR) active in olfactory perception. It is another object of the 
invention to provide fragments and variants of such ORs which retain odorant-binding 
activity. 

25 K is yet another object of the invention to provide nucleic acid sequences or 

molecules that encode such ORs, fragments, or allelic variants. 

It is still another object of the invention to provide expression vectors which 
include nucleic acid sequences that encode such ORs, or fragments, or variants 
thereof, which are operably linked to at least one regulatory sequence such as a 
30 promoter, enhancer, or other sequences involved in positive or negative gene 
transcription and/or translation. 

It is still another object of the invention to provide human or non-human cells 
that functionally express at least one of such ORs, or fragments, or variants thereof. 
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It is still another object of the invention to provide OR fusion proteins or 
polypeptides which include at least a fragment of at least one of such ORs. 

It is another object of the invention to provide an isolated nucleic acid 
molecule encoding an OR comprising a nucleic acid sequence that is at least 30%, 
5 more preferably at least 50%, still more preferably at least 60-70%, and still more 
preferably 75%, preferably 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to a 
nucleic acid sequence selected from the group consisting of: SEQ. ID. NO. 2, SEQ. 
ID. NO. 4, SEQ. ED. NO. 6, SEQ. ID. NO. 8, SEQ. ID. NO. 10, SEQ. ID. NO. 12, 
SEQ. ID. NO. 14, SEQ. ID. NO. 16, SEQ. ID. NO. 18, SEQ. ID. NO. 20, SEQ. ID. 
10 NO. 22, SEQ. ID. NO. 24, SEQ. ID. NO. 26, SEQ. ID. NO. 28, SEQ. ID. NO. 30, 
SEQ. ID. NO. 32, SEQ. ID. NO. 34, SEQ. ID. NO. 36, SEQ. ID. NO. 38, SEQ. ID. 
NO. 40, SEQ. ID. NO. 42, SEQ. ID. NO. 44, SEQ. ID. NO. 46, SEQ. ID. NO. 48, 
SEQ. ID. NO. 50, SEQ. ID. NO. 52, SEQ. ID. NO. 54, SEQ. ID. NO. 56, SEQ. ID. 
NO. 58, SEQ. ID. NO. 60, SEQ. ID. NO. 62, SEQ. ID. NO. 64, SEQ. ID. NO. 66, 
15 SEQ. ED. NO. 68, SEQ. ID. NO. 70, SEQ. ED. NO. 72, SEQ. ID. NO. 74, SEQ. ID. 
NO. 76, SEQ. ID. NO. 78, SEQ. ED. NO. 80, SEQ. ED. NO. 82, SEQ. ID. NO. 84, 
SEQ. ED. NO. 86, SEQ. ID. NO. 88, SEQ. ED. NO. 90, SEQ. ED. NO. 92, SEQ. ED. 
NO. 94, SEQ. ID. NO. 96, SEQ. ID. NO. 98, SEQ. ID NO. 100, SEQ. ID. NO. 102, 
SEQ. ED. NO. 104, SEQ. ED. NO. 106, SEQ. ED. NO. 108, SEQ. ID. NO. 110, SEQ. 
20 ED. NO. 112, SEQ. ED. NO. 114, SEQ. ED. NO. 116, SEQ. ED. NO. 118, SEQ. ID. 
NO. 120, SEQ. ID. NO. 122, SEQ. ED. NO. 124, SEQ. ID. NO. 126, SEQ. ED. 
NO. 128, SEQ. ED. NO. 130, SEQ. ED. NO. 132, SEQ. ID. NO. 134, SEQ. ED. 
NO. 136, SEQ. ED. NO. 138, SEQ. ID. NO. 140, SEQ. ED. NO. 142, SEQ. ED. 
NO. 144, SEQ. ED. NO. 146, SEQ. ED. NO. 148, SEQ. ED. NO. 150, SEQ. ED. 
NO. 152, SEQ. ID. NO. 154, SEQ. ED. NO. 156, SEQ. ED. NO. 158, SEQ. ID. 
NO. 160, SEQ. ED. NO. 162, SEQ. ED. NO. 164, SEQ. ID. NO. 166, SEQ. ID. 
NO. 168, SEQ. ID. NO. 170, SEQ. ED. NO. 172, SEQ. ED. NO. 174, SEQ. ED. . 
NO. 176, SEQ. ED. NO. 178, SEQ. ED. NO. 180, SEQ. ID. NO. 182, SEQ. ED. 
NO. 184, SEQ. ED. NO. 186, SEQ. ED. NO. 188, SEQ. ID. NO. 190, SEQ. ID. 
NO. 192, SEQ. ID. NO. 194, SEQ. ID. NO. 196, SEQ. ID. NO. 198, SEQ. ID. 
NO. 200, SEQ. ED. NO. 202, SEQ. ED. NO. 204. SEQ. ED. NO. 206, SEQ. ED. 
NO. 208, SEQ. ED. NO. 210, SEQ. ED. NO. 212, SEQ. ID. NO. 214, SEQ. ID. 
NO. 216, SEQ. ED. NO. 218, SEQ. ID. NO. 220, SEQ. ED. NO. 222, SEQ. ED. 
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NO. 224, SEQ. ID. NO. 226, SEQ. ID. NO. 228, SEQ. ID. NO. 230, SEQ. ID. 
NO. 232, SEQ. ID. NO. 234, SEQ. ID. NO. 236, SEQ. ID. NO. 238, SEQ. ID 
NO. 240, SEQ. ID. NO. 242, SEQ. ID. NO. 244, SEQ. ID. NO. 246, SEQ. ID. NO. 
248, SEQ. ID. NO. 250, SEQ. ID. NO. 252, SEQ. ID. NO. 254, SEQ. ID. NO. 256, 
5 SEQ. ID. NO. 258, SEQ. ID. NO. 260, SEQ. ID. NO. 262, SEQ. ED. NO. 264, SEQ. 
ID. NO. 266, SEQ. ID. NO. 268, SEQ. ID. NO. 270, SEQ. ID. NO. 272, SEQ. ID. 
NO. 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, 
SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID 
NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, 
10 SEQ ID NO: 302, SEQ ED NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID 
NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, 
SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID 
NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, 
SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID 

15 NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ED NO: 352, SEQ ID NO: 354, 
SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID 
NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370 ,SEQ ID NO: 372, 
SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID 
NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, 

20 SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ED NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, 
SEQ ID NO: 410, SEQ ID NO: 412, SEQ ED NO: 414, SEQ ID NO: 416, SEQ ID 
NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, 
SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID 

25 NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, 
SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID 
NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, 
SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ED NO: 470, SEQ ID 
NO: 472, SEQ ID NO: 474, SEQ ED NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, 

30 SEQ ID NO: 482, SEQ ID NO: 484, SEQ ED NO: 486, SEQ ID NO: 488, SEQ ID 
NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, 
SEQ ID NO: 500, SEQ ID NO: 502, SEQ ED NO: 504, SEQ ID NO: 506, SEQ ID 
NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512. 
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It is a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a polypeptide having an 
amino acid sequence which is at least 40%, more preferably at least 50%, still more 
preferably at least 60-70%, and still more preferably 75%, 85%, 90%, 95%, 96%, 
97%, 98%, or 99% identical to an amino acid sequence selected from the group 
consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO: 5, SEoJ ID. NO. 7, 
SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. 
NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
15 SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. H>. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 
NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 
NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 
NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 
NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 
NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 
30 NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ED. NO. 209, SEQ. ID. 
NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 
NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
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NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
5 NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
10 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ED. NO. 351, SEQ. ID. NO. 353, 
15 SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
SEQ. ED. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ED. NO. 387, SEQ. 
ID. NO. 389, SEQ. ED. NO. 391, SEQ. ED. NO. 393, SEQ. ID. NO. 395, SEQ. ED. 
20 NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ED. NO. 403, SEQ. ID. NO. 
405, SEQ. ED. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 
SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ED. NO. 419, SEQ. ED. NO. 421, SEQ. 
ED. NO. 423, SEQ. ID. NO. 425, SEQ. ED. NO. 427, SEQ. ED. NO. 429, SEQ. ED. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ED. NO. 
25 439, SEQ. ED. NO. 441, SEQ. ED. NO. 443, SEQ. ID. NO. 445, SEQ. ED. NO. 447, 
SEQ. ED. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ED. NO. 469, SEQ. ED. NO. 471, SEQ. ID. NO. 
473, SEQ. ED. NO. 475, SEQ. ED. NO. 477, SEQ. ED. NO. 479, SEQ. ID. NO. 481, 
30 SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ED. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ED NO: 497, SEQ ID NO: 
499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ID NO: 505, SEQ ED NO: 507, SEQ 
ED NO: 509 and SEQ ED NO: 511. 
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It is still a further object of the invention to provide an isolated nucleic acid 

molecule comprising a nucleic acid sequence that encodes a fragment of a polypeptide 

having an amino acid sequence selected from the group consisting of: SEQ. ID. 

NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. 
5 NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, 

SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, SEQ. ID, NO. 27, SEQ. ID. 

NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, 

SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. 

NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, 
10 SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. 

NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, 

SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. 

NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, 

SEQ. ED. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. 
15 NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. NO. 107, SEQ. ID. 

NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. NO. 115, SEQ. ID. 

NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. NO. 123, SEQ. ID. 

NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. NO. 131, SEQ. ID. 

NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. NO. 139, SEQ. ID. 
20 NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. NO. 147, SEQ. ID. 

NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. NO. 155, SEQ. ID. 

NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. NO. 163, SEQ. ID. 

NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. NO. 171, SEQ. ID. 

NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. NO. 179, SEQ. ID. 
25 NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. NO. 187, SEQ. ID. 

NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. NO. 195, SEQ. ID. 

NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. NO. 203, SEQ. ID. 

NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. NO. 211, SEQ. ID. 

NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. NO. 219, SEQ. ID. 
30 NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. NO. 227, SEQ. ID. 

NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. NO. 235, SEQ. ID. 

NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 243, SEQ. ID. NO. 

245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, SEQ. ID. NO. 253, 
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SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. ID. NO. 261, SEQ. 
ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. NO. 269, SEQ. ID. 
NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 277, SEQ. ID. NO. 
279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, SEQ. ID. NO. 287, 
5 SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. ID. NO. 295, SEQ. 
ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ; ID. NO. 303, SEQ. ID. 
NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 311, SEQ. ID. NO. 
313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, SEQ. ID. NO. 321, 
SEQ. ED. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. ID. NO. 329, SEQ. 
10 ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. NO. 337, SEQ. ID. 
NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 345, SEQ. ID. NO. 
347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, SEQ. ID. NO. 355, 
SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. ID. NO. 363, SEQ. 
ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 371, SEQ. ID. NO. 
15 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, 
SEQ. ID. NO. 3S3, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. 
ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. 
NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 
407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, 
20 SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. 
ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. 
NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 
441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, 
SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. 
25 ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. 
NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 
475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, 
SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. 
ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 
30 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and 
SEQ ID NO: 511, wherein the fragment is at least 10, preferably 20, 30, 50, 70, 100, 
or 150 amino acids in length. 
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It is still a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a variant of said fragment, 
wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 amino acid 
residues. 

5 It is still another object of the invention to provide an isolated polypeptide 

comprising an amino acid sequence that is at least 40%, 50%, 60%, 70%, 80%, 90%, 
95%, 96%, 97%, 98%, or 99% identical to an amino acid sequence selected from the 
group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
10 ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ED. NO. 25, 
SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
15 SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
20 NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 
NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
25 NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 
NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 
NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 
30 NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 
NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 
NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 
NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
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NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 
NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
5 SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
277, SEQ. ID. NO. 279, SEQ. ED. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
10 ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ED. NO. 
311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
15 NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ED. NO. 351, SEQ. ID. NO. 353, 
SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ED. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
20 SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ED. NO. 
405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ED. NO. 411, SEQ. ID. NO. 413, 
SEQ. ED. NO. 415, SEQ. ID. NO. 417, SEQ. ED. NO. 419, SEQ. ED. NO. 421, SEQ. 
25 ED. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ED. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ED. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ED. NO. 455, SEQ. 
ED. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
30 NO. 465, SEQ. ID. NO. 467, SEQ. ED. NO. 469, SEQ. ED. NO. 471, SEQ. ID. NO. 
473, SEQ. ED. NO. 475, SEQ. ID. NO. 477, SEQ. ED. NO. 479, SEQ. ID. NO. 481, 
SEQ. ED. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
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499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 51 1. 

It is still a further object of the invention to provide an isolated polypeptide 
comprising a fragment of a polypeptide having an amino acid sequence selected from 
5 the group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
i SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
10 SEQ. ID. NO. 45, SEQ. ID. NO. 47; SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
15 NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 
NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
20 NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 
NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 
NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
25 NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 
NO. 187, SEQ. ID. NO. 189, SEQ. ID. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 
NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 
NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 
30 NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 
NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
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243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
NO. 269, SEQ. ED. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
5 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ: ID. NO. 293, SEQ. 
ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
10 SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
15 ID. NO. 363, SEQ. ED. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ED. NO. 385, SEQ. ID. NO. 387, SEQ. 
ED. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ED. NO. 395, SEQ. ID. 
NO. 397, SEQ. ED. NO. 399, SEQ. ED. NO. 401, SEQ. ED. NO. 403, SEQ. ID. NO. 
405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 
SEQ. ID. NO. 415, SEQ. ED. NO. 417, SEQ. ID. NO. 419, SEQ. ED. NO. 421, SEQ. 
ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ED. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ED. NO. 455, SEQ. 
ID. NO. 457, SEQ. ID. NO. 459, SEQ. ED. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ED. NO. 467, SEQ. ID. NO. 469, SEQ. ED. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ED. NO. 477, SEQ. ED. NO. 479, SEQ. ED. NO. 481, 
SEQ. ED. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
499, SEQ ED NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 511, wherein the fragment is at least 40, preferably 60, 
80, 100, 150, 200, or 250 amino acids in length. 
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It is still a further object of the invention to provide an isolated polypeptide 
comprising a variant of said fragment, especially naturally occurring allelic variants, 
the expression of which may be significant in the manner by which different persons 
in the human population perceive odors differently, both on a qualitative and 
5 quantitative level , wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 
amino acid residues. 

It is still another object of the invention to provide agonists, including inverse 
agonists, or antagonists of such ORs, or fragments or variants thereof. 

It is yet another object of the invention to provide methods for representing the 
1 0 perception of odor and/or for predicting the perception of odor in a mammal, 

including in a human. Preferably, such methods may be performed by using the ORs, 
or fragments or variants thereof, and genes encoding such ORs, or fragments or 

variants thereof, disclosed herein. 
It is yet another object of the invention to provide novel molecules or combinations of 
1 5 molecules which elicit a predetermined olfactory perception in a mammal. Such 
molecules or compositions can be generated by determining a value of olfactory 
perception in a mammal for a known molecule or combinations of molecules; 
determining a value of olfactory perception in a mammal for one or more unknown 
molecules or combinations of molecules; comparing the value of olfactory perception 
20 in a mammal for one or more unknown compositions to the value of olfactory 

perception in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 
molecules to form a molecule or combination of molecules that elicits a 
25 predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 

perception in a mammal. 
It is still a further object of the invention to provide a method of screening one 
or more compounds for the presence of an odor detectable by a mammal, comprising: 
30 a step of contacting said one or more compounds with the disclosed ORs, fragments 
or variants thereof, preferably wherein the mammal is a human. 

It is another object of the invention to provided a method for simulating a 
fragrance, comprising: for each of a plurality of ORs, or fragments of variants thereof 
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disclosed herein, preferably human ORs, ascertaining the extent to which the OR 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously ascertained interaction with one or more of the ORs, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 
5 fragrance. Interaction of a fragrance with an OR can be determined using any of the 
binding or reporter assays described herein. The plurality of compounds may then be 
combined to form a mixture. If desired, one or more of the plurality of the 
compounds can be combined covalently. The combined compounds substantially 
stimulate at least 50%, 60%, 70%, 75%, 80% or 90% or all of the receptors that are 
1 0 substantially stimulated by the fragrance. 

In yet another aspect of the invention, a method is provided wherein a plurality 
of standard compounds are tested against a plurality of ORs, or fragments or variants 
thereof, to ascertain the extent to which the ORs each interact with each standard 
compound, thereby generating a receptor stimulation profile for each standard 
15 compound. These receptor stimulation profiles may then be stored in a relational 
database on a data storage medium. The method may further comprise providing a 
desired receptor-stimulation profile for a scent; comparing the desired receptor 
stimulation profile to the relational database; and ascertaining one or more 
combinations of standard compounds that most closely match the desired receptor- 
20 stimulation profile. The method may further comprise combining standard 
compounds in one or more of the ascertained combinations to simulate the scent. 

It is a further object of the invention to provide a method for representing 
olfactory perception of a particular smell in a mammal, comprising: providing values 
Xi to X n representative of the quantitative stimulation of each of n ORs of said 
25 vertebrate, where n is greater than or equal to 4, n is greater than or equal to 12; n is 
greater than or equal to 24, n is greater than or equal to 48; n is greater than or equal to 
72; n is greater than or equal to 96; n is greater than or equal to 120; n is greater than 
or equal to 144; n is greater than or equal to 168; n is greater than or equal to 192; n is 
greater than or equal to 216, or n is greater than or equal to 256; and generating from 
30 said values a quantitative representation of olfactory perception. The ORs may be an 
olfactory receptor disclosed herein, or fragments or variants thereof, the representation 
may constitutes a point or a volume in w-dimensional space, may constitutes a graph 
or a spectrum, and may constitutes a matrix of quantitative representations. Also, the 
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providing step may comprise contacting a plurality of recombinantly produced ORs, 
or fragments or variants thereof, with a test composition and quantitatively measuring 
the interaction of said composition with said receptors. 

It is yet another object of the invention to provide a method for predicting the 
5 olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
: comprising: providing values Xi to X n representative of the quantitative stimulation of 

each of n ORs of said vertebrate, where n is greater than or equal to 4 n is greater than 
or equal to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is 
1 0 greater than or equal to 72; n is greater than or equal to 96; n is greater than or equal to 
120; n is greater than or equal to 144; n is greater than or equal to 168; n is greater 
than or equal to 192; n is greater than or equal to 216, or n is greater than or equal to 
256; for one or more molecules or combinations of molecules yielding known 
olfactory perception in a mammal; and generating from said values a quantitative 
15 representation of olfactory perception in a mammal for the one or more molecules or 
combinations of molecules yielding known olfactory perception in a mammal, 
providing values Xi to X n representative of the quantitative stimulation of each of n 
ORs of said vertebrate, where n is greater than or equal to 4, n is greater than or equal 
to 12; n is greater than or equal to 24, n is greater than or equal to 48; n is greater than 
20 or equal to 72; n is greater than or equal to 96; n is greater than or equal to 120; n is 
greater than or equal to 144; n is greater than or equal to 168; n is greater than or equal 
to 192; n is greater than or equal to 216, or n is greater than or equal to 273; for one or 
more molecules or combinations of molecules yielding unknown olfactory perception 
in a mammal; and generating from said values a quantitative representation of 
25 olfactory perception in a mammal for the one or more molecules or combinations of 
molecules yielding unknown olfactory perception in a mammal, and predicting the 
olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal by 
comparing the quantitative representation of olfactory perception in a mammal for the 
30 one or more molecules or combinations of molecules yielding unknown olfactory 
perception in a mammal to the quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
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olfactory perception in a mammal. The ORs used in this method may include an 
olfactory receptor, or fragment or variant thereof, disclosed herein. 

Brief Description of the Drawings 
5 Figure 1 illustrates the multiple sequence alignment derived for fifty novel 

ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR1 through AOLFR52. The alignment protocol 
used the Clustal method with PAM250 residue weight table. Amino acid sequences 
10 AOLFR2 through AOLFR52 were analyzed for alignment with the AOLFR1 amino 
acid sequence. 

Figure 2 illustrates the multiple sequence alignment derived for fifty novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
15 described herein are designated AOLFR54 through AOLFR109. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR55 through AOLFR109 were analyzed for alignment with the 
AOLFR54 amino acid sequence. 

Figure 3 illustrates the multiple sequence alignment derived for fifty novel 
20 ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFR110 through AOLFR163. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR111 through AOLFR163 were analyzed for alignment with the 
25 AOLF1 10 amino acid sequence. 

Figure 4 illustrates the multiple sequence alignment derived for fifty-four 
novel ORs, indicating areas of homology and presence of sequence motifs 
characteristic for olfactory receptors. The fifty-four novel human olfactory receptors 
(hOR) proteins described herein are designated AOLFR165 through AOLFR217. The 
30 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR166 through AOLFR217 were analyzed for alignment 
with the AOLFR165 amino acid sequence. 
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Figure 5 illustrates the multiple sequence alignment derived for fifty-two novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty-two novel human olfactory receptors (hOR) proteins 
described herein, which are designated AOLFR218 through AOLFR328. The 
5 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR219 through AOLFR328 were analyzed for alignment 
with the AOLFR218 amino acid sequence. 

Detailed Description of the Invention 

10 The invention thus provides isolated nucleic acid molecules encoding 

olfactory-cell-specific G protein-coupled receptors ("GPCRs"), and the polypeptides 
they encode. These nucleic acid molecules and the polypeptides that they encode are 
members of the olfactory receptor family. Other members of the olfactory receptor 
family are disclosed in Krautwurst, et aL, Cell, 95:917-26 (1998), and WO 0035274, 

1 5 the contents of which are herein incorporated by reference in their entireties. 

According to one aspect of the invention, genes encoding over two hundred 
fifty distinct, novel human olfactory (odorant) receptors (also herein referred to ORs) 
have been identified in genome sequence databases. All of these receptor genes have 
been initially detected by computer DNA sequence analysis of genomic clones 

20 (unfinished High Throughput Genomic Sequence database accession numbers 
AB045359, AP002532, AP002533, AL365440, AC073487, AL359636, AL359955, 
AP002535, AB045365, AL359218, AC002555, AB045361, AL359512, AC023255, 
AL358773, AL357767, AL358874, AC06S380, AC025283, AP002407, AC018700, 
AC022289, AC006313, AC002556, AC011571, AL121944, AC007194, AP001112, 

25 AC021660, AP000723, AC016856, AC018700, AP000818, AC00596, AP000916, 
AC011517, AP001112, AP000916, AC021427, AC021427, AC020884, AC019108, 
AL135841, AL133410, AF186996, AL13S834, AC009237, AC025249, AC010930, 
AC009758, AC009642, AC009758, AC025249, AF101706, AC009642, AC025249, 
AC021660, AC011647, AC011711, AC09642, AC020597, AC011711, AC019088, 

30 AC022882, AC011571, AL121944, AP000435, AC012616, AC010332, AC010766, 
AP000743, AC021809, AC011879, AC021304, AC023226, AL160314, AC021304, 
AC020380, AC011904, AC004977, AC021304, AP000868, AP000825, AC023080, 
AC022207, AC121986, AC010814, AC018700, AC021304, AC008620, AC011537, 
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AC010760, AC027641, AC017103, AC024729, AC024257, AC025115, AP001524, 
AP000916, AC010814, AL162254, AC025234, AP001521, AC026090, AC019088, 
AC016856, AC0167S7, AC009594, AC02603S, AQ628489, AC025942, AL163152, 
AC026975, AC024654, AP001803, AP001804, AL353767, AP001S84, AC026083, 
5 AC018793, AP000S18, AL353894, AL049734, AL355366, AC011464, AC037472, 
AC036111, AC019093, AC027239, AC027522, AC009545, AC021333, AC036216, 
AC021935, AC022762, AL356019, AC055861, AC018375, AC072059, AC068339, 
AC022891, AL357039, AP002345, AC044810, AC073113, AC024399, AC023564, 
AL390860, AC074365, AP002S26, AL359636, AL391534, AC055731, AC076959, 

10 AP002826, AC019088, AC009779, AL445307, AP002512, AP000818, AC079190) 
by virtue of their sequence homology to some of the known human and other 
mammalian olfactory receptor genes. 

Alternatively, nucleic acids encoding the olfactory receptors (ORs) and 
polypeptides of the invention can be isolated from a variety of sources, genetically 

15 engineered, amplified, synthesized, and/or expressed recombinantly according to the 
methods disclosed in WO 0035374, which is herein incorporated by reference in its 
entirety. 

These nucleic acids provide valuable probes for the identification of olfactory 
cells, as the nucleic acids are specifically expressed in olfactory cells. They can also 
20 serve as tools for the generation of sensory topographical maps that elucidate the 
relationship between olfactory cells and olfactory sensory neurons leading to olfactory 
centers in the brain. Furthermore, the nucleic acids and the polypeptides they encode 
can be used as probes to elucidate olfactory-inducted behaviors. 

The invention also provides methods of screening for modulators, e.g., 
25 activators, inhibitors, stimulators, enhancers, agonists, inverse agonists and 
antagonists, of the ORs, or fragments or variants thereof, of the invention. Such 
modulators of olfactory transduction are useful for pharmacological and genetic 
modulation of olfactory signaling pathways. These methods of screening can be used 
to identify high affinity agonists and antagonists of olfactory cell activity. These 
30 modulator compounds can then be used in the food, pharmaceutical, and cosmetic 
industries to customize odors and fragrances. 

Thus, the invention provides assays for olfactory modulation, where the ORs, 
or fragments or variants thereof, of the invention act as direct or indirect reporter 
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molecules for the effect of modulators on olfactory transduction. The ORs, or 
fragments or variants thereof, can be used in assays, e.g., to measure changes in ion 
concentration, membrane potential, current flow, ion flux, transcription, signal 
transduction, receptor-ligand interaction, second messenger concentrations, in vifro, in 
5 vivo and ex vivo. In one embodiment, the ORs, or fragments or variants thereof, can 
be used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein (see, e.g., Mistili et ah, Nature Biotech., 15:961-64 (1997)). 
In another embodiment, the ORs, or fragments or variants thereof, can be expressed in 
host cells, and modulation of olfactory transduction via OR activity can be assayed by 

10 measuring changes in Ca 2+ levels. 

Methods of assaying for modulators of olfactory transduction include in vitro 
ligand binding assays using the ORs of the invention, or fragments or variants thereof. 
More particularly, such assays can use the ORs; portions thereof such as the 
extracellular or transmembrane domains; chimeric proteins comprising one or more of 

15 such domains; oocyte receptor expression; tissue culture cell receptor expression; 
transcriptional activation of the receptor; G protein binding to the receptor; ligand 
binding assays; voltage, membrane potential and conductance changes; ion flux 
assays; changes in intracellular second messengers such as cAMP and inositol 
triphosphate; changes in intracellular Ca 2+ levels; and neurotransmitter release. 

20 The invention also provides for methods of detecting olfactory nucleic acid 

and protein expression, allowing for the investigation of olfactory transduction 
regulation and specific identification of olfactory receptor cells. The ORs, fragments, 
and variants of the invention can also be used to generate monoclonal and polyclonal 
antibodies useful for identifying olfactory receptor cells. Olfactory receptor cells can 

25 be identified using techniques such as reverse transcription and amplification of 
mRNA, isolation of total RNA or poly A + RNA, northern blotting, dot blotting, in situ 
hybridization, RNase protection, SI digestion, probing DNA microchip arrays, 
western blots, and the like. 

A, Identification and Characterization of Olfactory Receptors 
30 The amino acid sequences of the ORs and polypeptides of the invention can be 

identified by putative translation of the coding nucleic acid sequences. These various 
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amino acid sequences and the coding nucleic acid sequences may be compared to one 
another or to other sequences according to a number of methods. 

For example, in sequence comparison, typically one sequence acts as a 
reference sequence, to which test sequences are compared. When using a sequence 
5 comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 
described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 
10 sequence identities for the test sequences relative to the reference sequence, based on 
the program parameters. 

A "comparison window," as used herein, includes reference to a segment of 
any one of the number of contiguous positions selected from the group consisting of: 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 
15 which a sequence may be compared to a reference sequence of the same number of. 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well known in the art. Optimal alignment 
of sequences for comparison can be conducted, e.g., by the local homology algorithm 
of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment 
20 algorithm of Needleman & Wunsch, J Mol. Biol. 48:443 (1970), by the search for 
similarity method of Pearson & Lipman, PNAS, 85:2444 (1988), by computerized 
implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the 
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., 
Madison, WT), or by manual alignment and visual inspection (see, e.g., Current 
25 Protocols in Molecular Biology (Ausubel et al, eds. 1 995 supplement)). 

A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and 
Altschul et al., J Mol. Biol. 215:403-410 (1990), respectively. Software for 
30 performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves 
first identifying high scoring sequence pairs (HSPs) by identifying short words of 
length W in the query sequence, which either match or satisfy some positive-valued 
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threshold score T when aligned with a word of the same length in a database 
sequence. T is referred to as the neighborhood word score threshold (Altschul et ah, 
Altschul et ah, Nua Acids Res. 25:3389-3402 (1977) and Altschul et ah, J Mol Biol 
215:403-410 (1990)). These initial neighborhood word hits act as seeds for initiating 
5 searches to find longer HSPs containing them. The word hits are extended in both 
directions along each sequence for as far as the cumulative alignment score can be 
increased. Cumulative scores are calculated using, for nucleotide sequences, the 
parameters M (reward score for a pair of matching residues; always > 0) and N 
(penalty score for mismatching residues; always < 0). For amino acid sequences, a 

10 scoring matrix is used to calculate the cumulative score. Extension of the word hits in 
each direction are halted when: the cumulative alignment score falls off by the 
quantity X from its maximum achieved value; the cumulative score goes to zero or 
below, due to the accumulation of one or more negative-scoring residue alignments; 
or the end of either sequence is reached. The BLAST algorithm parameters W, T, and 

15 X determine the sensitivity and speed of the alignment. The BLASTN program (for 
nucleotide sequences) uses as defaults a wordlength (W) of 1 1, an expectation (E) or 
10, M=5, 1SN-4 and a comparison of both strands. For amino acid sequences, the 
BLASTP program uses as defaults a wordlength of 3, and expectation (E) of 10, and 
the BLOSUM62 scoring matrix (see Henikoff & Henikoff, PNAS, 89:10915 (1989)) 

20 alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both 
strands. 

Another example of a useful algorithm is PILEUP. PILEUP creates a multiple 
sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 

25 called "tree" or "dendogram" showing the clustering relationships used to create the 
alignment (see, e.g., Figure 2). PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittle, J Mol Evol 35:351-60 (1987). The method 
used is similar to the method described by Higgins & Sharp, CABIOS 5:151-153 
(1989). The program can align up to 300 sequences, each of a maximum length of 

30 5,000 nucleotides or amino acids. The multiple alignment procedure begins with the 
pairwise alignment of the two most similar sequences, producing a cluster of two 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 

-23- 



BNSDOCID: <WO 0168805A2J_> 



WO 01/68805 



PCT/US01/07771 



extension of the pairwise alignment of two individual sequences. The final alignment 
is achieved by a series of progressive, pairwise alignments. The program is run by 
designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
5 PILEUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity relationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. PUJBUP can 
be obtained from the GCG sequence analysis software package, e.g., version 7. 0 
(Devereaux et aL, Nuc. Acids Res. 12:387-395 (1984) encoded by the genes were 
10 derived by conceptual translation of the corresponding open reading frames. 
Comparison of these protein sequences to all known proteins in the public sequence 
databases using BLASTP algorithm revealed their strong homology to the members of 
i the mammalian olfactory receptor family, each of the odorant receptor sequences 

having at least 50%, and preferably at least 55%, at least 60%, at least 65%, and most 
15 preferably at least 70%, amino acid identity to at least one known member of the 
family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative OR proteins generally having lengths of approximately 290 to 
approximately 400 amino acid residues that contain seven transmembrane domains, as 

20 predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor 7-transmembrane (7TM) superfamily, which includes the 
subset of taste and olfactory receptors. In addition to the overall structural similarity, 
each of the ORs identified herein has a characteristic sequence signature of an 
olfactory receptor. In particular, all the identified sequences contain very close 

25 matches to the following consensus amino acid motifs (Mombaerts, 1999, Pilpel 
1999): EFELL (SEQ ID NO: 513) before transmembrane domain 1, LHTPMY (SEQ 
ID No: 514) in intracellular loop 1, MAYDRYVAIC (SEQ ID NO: 510) at the end of 
transmembrane domain 3 and the beginning of intracellular loop 2, SY at the end of 
transmembrane domain 5, FSTCSSH (SEQ ID NO: 516) in the beginning of 

30 transmembrane domain 6, and PMLNPF (SEQ ID NO: 517) in transmembrane 
domain 7. Combination of all the above-mentioned structural features of the 
identified genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family. 
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As noted above, complete or partial sequences of numerous human and other 
eukaryotic olfactory receptors are currently known. The novel human receptors have 
amino acid sequences distinctly different from the previously known human olfactory 
receptors, which suggests their different specificity in odorant recognition. Therefore, 
5 these novel receptors and their genes can be used, alone or in combination with known 
olfactory receptors, in developing detection systems and assays for, chemically distinct 
types of odorants not recognized by the known receptors, as well as for diagnostic and 
research purposes. 

B. Definitions 

10 As used herein, the following terms have the meanings ascribed to them unless 

specified otherwise. 

"OR" refers to one or more members of a family of G protein-coupled 
receptors that are expressed in olfactory cells. Olfactory receptor cells can also be 
identified on the basis of morphology (see, e.g., Roper, supra), or by the expression of 

15 proteins specifically expressed in olfactory cells. OR family members may have the 
ability to act as receptors for olfactory transduction. 

"OR" nucleic acids encode a family of GPCRs with seven transmembrane 
regions that have "G protein-coupled receptor activity," e.g., they may bind to G 
proteins in response to extracellular stimuli and promote production of second 

20 messengers such as IP3, cAMP, cGMP, and Ca 2+ via stimulation of enzymes such as 
phospholipase C and adenylate cyclase (for a description of the structure and function 
of GPCRs, see, e.g., Fong, supra, and Baldwin, supra). A single olfactory cell may 
contain many distinct OR polypeptides. 

Topologically, certain chemosensory GPCRs have an "N-terminal domain;" 

25 "extracellular domains;" "transmembrane domains" comprising seven transmembrane 
regions, and corresponding cytoplasmic, and extracellular loops; "cytoplasmic 
domains," and a "C-terminal domain" (see, e.g., Hoon et al, Cell, 96:541-51 (1999); 
Buck & Axel, Cell, 65:175-87 (1991)). These domains can be structurally identified 
using methods known to those of skill in the art, such as sequence analysis programs 

30 that identify hydrophobic and hydrophilic domains (see, e.g., Stryer, Biochemistry, 
(3rd ed. 1988); see also any of a number of Internet based sequence analysis 
programs, such as those found at dot.imgen.bcm.tmc.edu). Such domains are useful 
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for making chimeric proteins and for in vitro assays of the invention, e.g., ligand 
binding assays. 

"Extracellular domains" therefore refers to the domains of OR polypeptides 
that protrude from the cellular membrane and are exposed to the extracellular face of 
5 the cell. Such domains generally include the "N terminal domain" that is exposed to 
the extracellular face of the cell, and optionally can include portions of the 
extracellular loops of the transmembrane domain that are exposed to the extracellular 
face of the cell, i.e., the loops between transmembrane regions 2 and 3, between 
transmembrane regions 4 and 5, and between transmembrane regions 6 and 7. 
1° The "N terminal domain" region starts at the N-terminus and extends to a 

region close to the start of the transmembrane domain. "Transmembrane domain/' 
which comprises the seven "transmembrane regions," refers to the domain of OR 
polypeptides that lies within the plasma membrane, and may also include the 
corresponding cytoplasmic (intracellular) and extracellular loops. The seven 

15 transmembrane regions and extracellular and cytoplasmic loops can be identified 
using standard methods, as described in Kyte & Doolittle, J. Mol Biol, 157:105-32 
(1982)), or in Stryer, supra. The general secondary and tertiary structure of 
transmembrane domains, in particular the seven transmembrane domains of 7- 
transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 

20 primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. These 
transmembrane domains are useful for in vitro ligand-binding assays, both soluble and 
solid phase. 

"Cytoplasmic domains" refers to the domains of OR polypeptides that face the 
25 inside of the cell, e.g., the "C terminal domain" and the intracellular loops of the 
transmembrane domain, e.g., the intracellular loop between transmembrane regions 1 
and 2, the intracellular loop between transmembrane regions 3 and 4, and the 
intracellular loop between transmembrane regions 5 and 6. "C terminal domain" 
refers to the region that spans the end of the last transmembrane domain and the C- 
30 terminus of the protein, and which is normally located within the cytoplasm. 

The term "ligand-binding region" or "ligand-binding domain" refers to 
sequences derived from a chemosensory receptor, particularly an olfactory receptor, 
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that substantially incorporates at least transmembrane domains II to VII. The ligand- 
binding region may be capable of binding a ligand, and more particularly, an odorant. 

The phrase "functional effects" in the context of assays for testing compounds 
that modulate OR family member mediated olfactory transduction includes the 
5 determination of any parameter that is indirectly or directly under the influence of the 
receptor, e.g., functional, physical and chemical effects. It includes ligand binding, 
changes in ion flux, membrane potential, current flow, transcription, G protein 
binding, GPCR phosphorylation or dephosphorylation, signal transduction, 
receptor-ligand interactions, second messenger concentrations (e.g., cAMP, cGMP, 
10 IP3, or intracellular Ca 2+ ), in vitro, in vivo, and ex vivo and also includes other 
physiologic effects such increases or decreases of neurotransmitter or hormone 
release. 

By "determining the functional effect" in the context of assays is meant assays 
for a compound that increases or decreases a- parameter that is indirectly or directly 

15 under the influence of an OR family member, e.g., functional, physical and chemical 
effects. Such functional effects can be measured by any means known to those skilled 
in the art, e.g., changes in spectroscopic characteristics (e.g., fluorescence, 
absorbance, refractive index), hydrodynamic (e.g., shape), chromatographic, or 
solubility properties, patch clamping, voltage-sensitive dyes, whole cell currents, 

20 radioisotope efflux, inducible markers, oocyte OR gene expression; tissue culture cell 
OR expression; transcriptional activation of OR genes; ligand-binding assays; voltage, 
membrane potential and conductance changes; ion flux assays; changes in intracellular 
second messengers such as cAMP, cGMP, and inositol triphosphate (IP3); changes in 
intracellular calcium levels; neurotransmitter release, and the like. 

25 "Inhibitors," "activators," and "modulators" of OR genes or proteins are used 

interchangeably to refer to inhibitory, activating, or modulating molecules identified 
using in vifro and in vivo assays for olfactory transduction, e.g., ligands, agonists, 
antagonists, and their homologs and mimetics. Inhibitors are compounds that, e.g., 
bind to, partially or totally block stimulation, decrease, prevent, delay activation, 

30 inactivate, desensitize, or down regulate olfactory transduction, e.g., antagonists. 
Activators are compounds that, e.g., bind to, stimulate, increase, open, activate, 
facilitate, enhance activation, sensitize, or up regulate olfactory transduction, e.g., 
agonists. Modulators include compounds that, e.g., alter the interaction of a receptor 
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with: extracellular proteins that bind activators or inhibitor (e.g., ebnerin and other 
members of the hydrophobic carrier family); G proteins; kinases (e.g., homologs of 
rhodopsin kinase and beta adrenergic receptor kinases that are involved in 
deactivation and desensitization of a receptor); and arrestins, which also deactivate 
5 and desensitize receptors. Modulators can include genetically modified versions of 
OR family members, e.g., with altered activity, as well as naturally occurring and 
synthetic ligands, antagonists, agonists, small chemical molecules and the like. Such 
assays for inhibitors and activators include, e.g., expressing OR family members in 
cells or cell membranes, applying putative modulator compounds, in the presence or 
10 absence of tastants, e,g., sweet tastants, and then determining the functional effects on 
olfactory transduction, as described above. Samples or assays comprising OR family 
members that are treated with a potential activator, inhibitor, or modulator are 
compared to control samples without the inhibitor, activator, or modulator to examine 
the extent of modulation. Control samples (untreated with modulators) are assigned a 
15 relative OR activity value of 100%. Inhibition of a OR is achieved when the OR 
activity value relative to the control is about 80%, optionally 50% or 25-0%. 
Activation of an OR is achieved when the OR activity value relative to the control is 
110%, optionally 150%, optionally 200-500%, or 1000-3000% higher. 

The terms "purified," "substantially purified," and "isolated" as used herein 
20 refer to the state of being free of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantially purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. In one preferred embodiment, these terms refer to the 
25 compound of the invention comprising at least 95% of the mass, by weight, of a given 
sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
also refers to a state of purification or concentration different than that which occurs 
naturally in the mammalian, especially human, body. Any degree of purification or 
30 concentration greater than that which occurs naturally in the mammalian, especially 
human, body, including (1) the purification from other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammalian, especially human, body, are within the 
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meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 
proteins, described herein, may be isolated, or otherwise associated with structures or 
compounds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
5 As used herein, the term "isolated," when referring to a nucleic acid or 

polypeptide refers to a state of purification or concentration different than that which 
occurs naturally in the mammalian, especially human, body. Any degree of 
purification or concentration greater than that which occurs naturally in the body, 
including (1) the purification from other naturally-occurring associated structures or 

10 compounds, or (2) the association with structures or compounds to which it is not 
normally associated in the body are within the meaning of "isolated" as used herein. 
The nucleic acids or polypeptides described herein may be isolated or otherwise 
associated with structures or compounds to which they are not normally associated in 
nature, according to a variety of methods and processed known to those of skill in the 

15 art. 

As used herein, the terms "amplifying" and "amplification" refer to the use of 
any suitable amplification methodology for generating or detecting recombinant or 
naturally expressed nucleic acid, as described in detail, below. For example, the 
invention provides methods and reagents (e.g., specific degenerate oligonucleotide 

20 primer pairs) for amplifying {e.g., by polymerase chain reaction, PCR) naturally 
expressed (e.g., genomic or mRNA) or recombinant (e.g., cDNA) nucleic acids of the 
invention (e.g., tastant-binding sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 

25 membrane seven times (thus, the seven domains are called "transmembrane" or "TM" 
domains TM I to TM VII). The families of olfactory and certain taste receptors each 
belong to this super-family. 7-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in further detail 
below. 

30 The te rcn "library" means a preparation that is a mixture of different nucleic 

acid or polypeptide molecules, such as the library of recombinantly generated 
chemosensory, particularly olfactory receptor ligand-binding domains generated by 
amplification of nucleic acid with degenerate primer pairs, or an isolated collection of 
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vectors that incorporate the amplified ligand-binding domains, or a mixture of cells 
each randomly transfected with at least one vector encoding an olfactory receptor. 

The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 
ribonucleotide or ribonucleotide oligonucleotide in either single- or double-stranded 
5 form. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
structures with synthetic backbones (see e.g., Oligonucleotides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Antisense Strategies, 
Annals of the N.Y. Acad. ofScL, Vol. 600, Eds. Baserga et al (NYAS 1992); Milligan 
10 J. Med Chem. 36:1923-1937 (1993); Antisense Research and Applications (1993, 
CRC Press), WO 97/03211; WO 96/39154; Mata, Toxicol Appl Pharmacol 
144:189-197 (1997); Strauss-Soukup, Biochemistiy 36:8692-8698 (1997); Samstag, 
Antisense Nucleic Acid Drug Dev, 6:153-156 (1996)). 

Unless otherwise indicated, a particular nucleic acid sequence also implicitly 
15 encompasses conservatively modified variants thereof (e.g., degenerate codon 
substitutions) and complementary sequences, as well as the sequence explicitly 
indicated. Specifically, degenerate codon substitutions may be achieved by 
generating, e.g., sequences in which the third position of one or more selected codons 
is substituted with mixed-base and/or deoxyinosine residues (Batzer et al, Nucleic 
20 Acid Res., 19:5081 (1991); Ohtsuka et al, J. Biol Chem., 260:2605-08 (1985); 
Rossolini et al, Mol Cell Probes, 8:91-98 (1994)). The term nucleic acid is used 
interchangeably with gene, cDNA, mRNA, oligonucleotide, and polynucleotide. 

The terms "polypeptide," "peptide" and "protein" are used interchangeably 
herein to refer to a polymer of amino acid residues. The terms apply to amino acid 
25 polymers in which one or more amino acid residue is an artificial chemical mimetic of 
a corresponding naturally occurring amino acid, as well as to naturally occurring 
amino acid polymers and non-naturally occurring amino acid polymer. 

The term "plasma membrane translocation domain" or simply "translocation 
domain" means a polypeptide domain that, when incorporated into the amino terminus 
30 of a polypeptide coding sequence, can with great efficiency "chaperone" or 
"translocate" the hybrid ("fusion") protein to the cell plasma membrane. For instance, 
a '"translocation domain" may be derived from the amino terminus of the bovine 
rhodopsin receptor polypeptide. In one embodiment, the translocation domain may be 
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, functionally equivalent to an exemplary translocation domain (5*- 
MNGTEGPNFYVPFSNKTGW; SEQ ID NO: 518). However, rhodopsin from any 
mammal may be used, as can other translocation facilitating sequences. Thus, the 
translocation domain is particularly efficient in translocating 7-transmembrane fusion 
5 proteins to the plasma membrane, and a protein {e.g., an olfactory receptor 
polypeptide) comprising an amino terminal translocating domain will be transported 
to the plasma membrane more efficiently than without the domain. However, if the 
N-terminal domain of the polypeptide is active in binding, the use of other 
translocation domains may be preferred. 
10 "Functional equivalency" means the domain's ability and efficiency in 

translocating newly translated proteins to the plasma membrane as efficiently as 
exemplary SEQ ID NO: 518 under similar conditions; relatively efficiencies an be 
measured (in quantitative terms) and compared, as described herein. Domains falling 
within the scope of the invention can be determined by routine screening for their 
15 efficiency in translocating newly synthesized polypeptides to the plasma membrane in 
a cell (mammalian, Xenopus, and the like) with the same efficiency as the twenty 
amino acid long translocation domain SEQ ID NO: 518, as described in detail below. 

The "translocation domain," "ligand-binding domain", and chimeric receptors 
compositions described herein also include "analogs," or "conservative variants" and 
"mimetics" ("peptidomimetics") with structures and activity that substantially 
correspond to the exemplary sequences. Thus, the terms "conservative variant" or 
"analog" or "mimetic" refer to a polypeptide which has a modified amino acid 
sequence, such that the change(s) do not substantially alter the polypeptide's (the 
conservative variant's) structure and/or activity, as defined herein. These include 
conservatively modified variations of an amino acid sequence, i.e., amino acid 
substitutions, additions or deletions of those residues that are not critical for protein 
activity, or substitution of amino acids with residues having similar properties {e.g., 
acidic, basic, positively or negatively charged, polar or non-polar, etc.) such that the 
substitutions of even critical amino acids does not substantially alter structure and/or 
activity. Conservative substitution tables providing functionally similar amino acids 
are well known in the art. 

More particularly, "conservatively modified variants" applies to both amino 
acid and nucleic acid sequences. With respect to particular nucleic acid sequences, 
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conservatively modified variants refers to those nucleic acids which encode identical 
or essentially identical amino acid sequences, or where the nucleic acid does not 
encode an amino acid sequence, to essentially identical sequences. Because of the 
degeneracy of the genetic code, a large number of functionally identical nucleic acids 
5 encode any given protein. 

For instance, the codons GCA, GCC, GCG and GGU alt encode the amino 
acid alanine. Thus, at every position where an alanine is specified by a codon, the 
codon can be altered to any of the corresponding codons described without altering 
the encoded polypeptide. 
10 Such nucleic acid variations are "silent variations," which are one species of 

conservatively modified variations. Every nucleic acid sequence herein which 
encodes a polypeptide also describes every possible silent variation of the nucleic 
acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which 
is ordinarily the only codon for methionine, and TGG, which is ordinarily the only 
15 codon for tryptophan) can be modified to yield a functionally identical molecule. 
Accordingly, each silent variation of a nucleic acid which encodes a polypeptide is 
implicit in each described sequence. 

Conservative substitution tables providing functionally similar amino acids are 
well known in the art. For example, one exemplary guideline to select conservative 
20 substitutions includes (original residue followed by exemplary substitution): ala/gly or 
ser; arg/lys; asn/gln or his; asp/glu; cys/ser; gln/asn; gly/asp; gly/ala or pro; his/asn or 
gin; ile/leu or val; leu/ile or val; lys/arg or gin or glu; met/leu or tyr or ile; phe/met or 
leu or tyr; ser/thr; thr/ser; trp/tyr; tyr/trp or phe; val/ile or leu. An alternative 
exemplary guideline uses the following six groups, each containing amino acids that 
25 are conservative substitutions for one another: 1) Alanine (A), Serine (S), Threonine 
(T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine (N), Glutamine (Q); 4) 
Arginine (R), Lysine (I); 5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V); 
and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); (see also, e.g., Creighton, 
Proteins, W.H. Freeman and Company (1984); Schultz and Schimer, Principles of 
30 Protein Structure, Springer-Verlag (1979)). One of skill in the art will appreciate that 
the above-identified substitutions are not the only possible conservative substitutions. 
For example, for some purposes, one may regard all charged amino acids as 
conservative substitutions for each other whether they are positive or negative. In 
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addition, individual substitutions, deletions or additions that alter, add or delete a 
single amino acid or a small percentage of amino acids in an encoded sequence can 
also be considered "conservatively modified variations." 

The terms "mimetic" and "peptidomimetic" refer to a synthetic chemical 
5 compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains, ligand-binding domains, or chimeric 
receptors of the invention. The mimetic can be either entirely composed of synthetic, 
non-natural analogs of amino acids, or may be a chimeric molecule of partly natural 
peptide amino acids and partly non-natural analogs of amino acids. The mimetic can 
10 also incorporate any amount of natural amino acid conservative substitutions as long 
as such substitutions also do not substantially alter the mimetic's structure and/or 
activity. 

As with polypeptides of the invention which are conservative variants, routine 
experimentation will determine whether a mimetic is within the scope of the 
15 invention, i.e. 9 that its structure and/or function is not substantially altered. 
Polypeptide mimetic compositions can contain any combination of non-natural 
structural components, which are typically from three structural groups: a) residue 
linkage groups other than the natural amide bond ("peptide bond") linkages; b) non- 
natural residues in place of naturally occurring amino acid residues; or c) residues 

20 which induce secondary structural mimicry, i.e., to induce or stabilize a secondary 
structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix conformation, and the 
like. A polypeptide can be characterized as a mimetic when all or some of its residues 
are joined by chemical means other than natural peptide bonds. Individual 
peptidomimetic residues can be joined by peptide bonds, other chemical bonds or 

25 coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
Afunctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIC). Linking groups that can be an alternative to the 
traditional amide bond ("peptide bond") linkages include, e.g., ketomethylene (e.g., 
-C(=0)-CH 2 - for -C(=0)-NH-), aminomethylene (CH 2 -NH), ethylene, olefin 

30 (CH=CH), ether (CH 2 -0), thioether (CH 2 -S), tetrazole (CN 4 ), thiazole, retroamide, 
thioamide, or ester (see, e.g., Spatola, Chemistry and Biochemistiy of Amino Acids, 
Peptides and Proteins, 7:267-357, "Peptide Backbone Modifications," Marcell 
Dekker, NY (1983)). A polypeptide can also be characterized as a mimetic by 
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containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, or chemical means. For 
5 example, useful labels include 32 P, fluorescent dyes, electron-dense reagents, enzymes 
(e.g., as commonly used in an ELISA), biotin, digoxigenin, or haptens and proteins 
which can be made detectable, e.g., by incorporating a radiolabel into the peptide or 
used to detect antibodies specifically reactive with the peptide. 

A "labeled nucleic acid probe or oligonucleotide" is one that is bound, either 
10 covalently, through a linker or a chemical bond, or noncovalently, through ionic, van 
der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the 
probe may be detected by detecting the presence of the label bound to the probe. 

As used herein a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence 
15 through one or more types of chemical bonds, usually through complementary base 
pairing, usually through hydrogen bond formation. As used herein, a probe may 
include natural (i.e., A, G, C, or T) or modified bases (7-deazaguanosine, inosine, 
etc.). In addition, the bases in a probe may be joined by a linkage other than a 
phosphodiester bond, so long as it does not interfere with hybridization. Thus, for 
20 example, probes may be peptide nucleic acids in which the constituent bases are 
joined by peptide bonds rather than phosphodiester linkages. It will be understood by 
one of skill in the art that probes may bind target sequences lacking complete 
complementarity with the probe sequence depending upon the stringency of the 
hybridization conditions. The probes are optionally directly labeled as with isotopes, 
25 chromophores, lumiphores, chromogens, or indirectly labeled such as with biotin to 
which a streptavidin complex may later bind. By assaying for the presence or absence 
of the probe, one can detect the presence or absence of the select sequence or 
subsequence. 

The term "heterologous" when used with reference to portions of a nucleic 
30 acid indicates that the nucleic acid comprises two or more subsequences that are not 
found in the same relationship to each other in nature. For instance, the nucleic acid is 
typically recombinantly produced, having two or more sequences from unrelated 
genes arranged to make a new functional nucleic acid, e.g., a promoter from one 
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source and a coding region from another source. Similarly, a heterologous protein 
indicates that the protein comprises two or more subsequences that are not found in 
the same relationship to each other in nature (e.g., a fusion protein). 

A "promoter" is defined as an array of nucleic acid sequences that direct 
5 transcription of a nucleic acid. As used herein, a promoter includes necessary nucleic 
acid sequences near the start site of transcription, such as, in the case of a polymerase 
II type promoter, a TATA element. A promoter also optionally includes distal 
enhancer or repressor elements, which can be located as much as several thousand 
base pairs from the start site of transcription. A "constitutive" promoter is a promoter 
10 that is active under most environmental and developmental conditions. An 
"inducible" promoter is a promoter that is active under environmental or 
developmental regulation. The term "operably linked" refers to a functional linkage 
between a nucleic acid expression control sequence (such as a promoter, or array of 
transcription factor binding sites) and a second nucleic acid sequence, wherein the 
15 expression control sequence directs transcription of the nucleic acid corresponding to 
the second sequence. 

As used herein, "recombinant" refers to a polynucleotide synthesized or 
otherwise manipulated in vitro {e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 
20 biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 
different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 
25 invention and a nucleic acid sequence amplified using a primer of the invention. 

The phrase "selectively (or specifically) hybridizes to" refers to the binding, 
duplexing, or hybridizing of a molecule only to a particular nucleotide sequence under 
stringent hybridization conditions when that sequence is present in a complex mixture 
(e.g. , total cellular or library DNA or RNA). 
30 The phrase "stringent hybridization conditions" refers to conditions under 

which a probe will hybridize to its target subsequence, typically in a complex mixture 
of nucleic acid, but to no other sequences. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer 
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sequences hybridize specifically at higher temperatures. An extensive guide to the 
hybridization of nucleic acids is found in Tijssen, Techniques in Biochemistiy and 
Molecular Biology - Hybridisation with Nucleic Probes, "Overview of principles of 
hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent 
5 conditions are selected to be about 5-10° C lower than the thermal melting point (Tm) 
for the specific sequence at a defined ionic strength pH. The Tnris the temperature 
(under defined ionic strength, pH, and nucleic concentration) at which 50% of the 
probes complementary to the target hybridize to the target sequence at equilibrium (as 
the target sequences are present in excess, at Tm, 50% of the probes are occupied at 

10 equilibrium). Stringent conditions will be those in which the salt concentration is less 
than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30° C for short 
probes {e.g., 10 to 50 nucleotides) and at least about 60° C for long probes {e.g., 
greater than 50 nucleotides). Stringent conditions may also be achieved with the 

15 addition of destabilizing agents such as formamide. For selective or specific 
hybridization, a positive signal is at least two times background, optionally 10 times 
background hybridization. Exemplary stringent hybridization conditions can be as 
following: 50% formamide, 5x SSC, and 1% SDS 5 incubating at 42°C, or, 5x SSC, 
1% SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1 % SDS at 65°C. Such 
20 hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60; or 
more minutes. 

Nucleic acids that do not hybridize to each other under stringent conditions are 
still substantially related if the polypeptides that they encode are substantially related. 
This occurs, for example, when a copy of a nucleic acid is created using the maximum 

25 codon degeneracy permitted by the genetic code. In such cases, the nucleic acids 
typically hybridize under moderately stringent hybridization conditions. Exemplary 
"moderately stringent hybridization conditions" include a hybridization in a buffer of 
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in lx SSC at 45°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60, or 

30 more minutes. A positive hybridization is at least twice background. Those of 
ordinary skill will readily recognize that alternative hybridization and wash conditions 
can be utilized to provide conditions of similar stringency. 
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"Antibody" refers to a polypeptide comprising a framework region from an 
immunoglobulin gene or fragments thereof that specifically binds and recognizes an 
antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, 
gamma, delta, epsilon, and mu constant region genes, as well as the myriad 
5 immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in 
turn define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. 

An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. 
Each tetramer is composed of two identical pairs of polypeptide chains, each pair 
10 having one "light" (about 25 kDa) and one "heavy 55 , chain (about 50-70 kDa). The 
N-terminus of each chain defines a variable region of about 100 to 1 10 or more amino 
acids primarily responsible for antigen recognition. The terms variable light chain 
(VL) and variable heavy chain (VH) refer to these light and heavy chains respectively. 
A "chimeric antibody" is an antibody molecule in which (a) the constant 
15 region, or a portion thereof, is altered, replaced or exchanged so that the antigen 
binding site (variable region) is linked to a constant region of a different or altered 
class, effector function and/or species, or an entirely different molecule which confers 
new properties to the chimeric antibody, e.g., an enzyme, toxin, hormone, growth 
factor, drug, etc ; or (b) the variable region, or a portion thereof, is altered, replaced or 
20 exchanged with a variable region having a different or altered antigen specificity. 

An "anti-OR" antibody is an antibody or antibody fragment that specifically 
binds a polypeptide encoded by a OR gene, cDNA, or a subsequence thereof. 

The term "immunoassay 55 is an assay that uses an antibody to specifically bind 
an antigen. The immunoassay is characterized by the use of specific binding 
25 properties of a particular antibody to isolate, target, and/or quantify the antigen. 

The phrase "specifically (or selectively) binds" to an antibody or, "specifically 
(or selectively) immunoreactive with," when referring to a protein or peptide, refers to 
a binding reaction that is determinative of the presence of the protein in a 
heterogeneous population of proteins and other biologies. Thus, under designated 
30 immunoassay conditions, the specified antibodies bind to a particular protein at least 
two times the background and do not substantially bind in a significant amount to 
other proteins present in the sample. Specific binding to an antibody under such 
conditions may require an antibody that is selected for its specificity for a particular 
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protein. For example, polyclonal antibodies raised to an OR family member from 
specific species such as rat, mouse, or human can be selected to obtain only those 
polyclonal antibodies that are specifically imrnunoreactive with the OR polypeptide or 
an immunogenic portion thereof and not with other proteins, except for orthologs or 
5 polymorphic variants and alleles of the OR polypeptide. This selection may be 
achieved by subtracting out antibodies that cross-react with OR molecules from other 
species or other OR molecules. Antibodies can also be selected that recognize only 
OR GPCR family members but not GPCRs from other families. A variety of 
immunoassay formats may be used to select antibodies specifically imrnunoreactive 
0 with a particular protein. For example, solid-phase ELISA immunoassays are 
routinely used to select antibodies specifically imrnunoreactive with a protein {see, 
e.g., Harlow & Lane, Antibodies, A Laboratoiy Manual, (1988), for a description of 
immunoassay formats and conditions that can be used to determine specific 
immunoreactivity). Typically a specific or selective reaction will be at least twice 
5 background signal or noise and more typically more than 10 to 100 times background. 

The phrase "selectively associates with" refers to the ability of a nucleic acid 
to "selectively hybridize" with another as defined above, or the ability of an antibody 
to "selectively (or specifically) bind to a protein, as defined above. 

The term "expression vector" refers to any recombinant expression system for 
the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fungal, plant, 
insect or mammalian cell. The term includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 
cell genome. The expression systems can have the ability to self-replicate or not, i.e., 
drive only transient expression in a cell. The term includes recombinant expression 
"cassettes which contain only the minimum elements needed for transcription of the 
recombinant nucleic acid. 

By "host cell" is meant a cell that contains an expression vector and supports 
the replication or expression of the expression vector. Host cells may be prokaryotic 
cells such as E. toll, or eukaryotic cells such as yeast, insect, amphibian, or 
mammalian cells such as CHO, HeLa, HEK-293, and the like, e.g., cultured cells, 
explants, and cells in vivo. 
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C. Isolation and Expression of Olfactory Receptors 

Isolation and expression of the ORs, or fragments or variants thereof, of the 
invention can be performed as described below. PCR primers can be used for the 
amplification of nucleic acids encoding olfactory receptor ligand-binding regions and 
5 libraries of these nucleic acids can thereby be generated. Libraries of expression 
vectors can then be used to infect or transfect host cells for the functional expression 
of these libraries. These genes and vectors can be made and expressed in wtro or in 
vivo. One of skill will recognize that desired phenotypes for altering and controlling 
nucleic acid expression can be obtained by modulating the expression or activity of 
; 1 0 the genes and nucleic acids (e.g. , promoters, enhancers and the like) within the vectors 

of the invention. Any of the known methods described for increasing or decreasing 
expression or activity can be used. The invention can be practiced in conjunction with 
any method or protocol known in the art, which are well described in the scientific 
and patent literature. 

15 The nucleic acid sequences of the invention and other nucleic acids used to 

practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated from a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
be used, including, in addition to mammalian cells, e.g., bacterial, yeast, insect or 

20 plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techniques, as described in, e.g., Carruthers, Cold Spring Harbor 
Symp. Quant. Biol 47:411-418 (1982); Adams, Am. Chem. Soc. 105:661 (1983); 
Belousov, Nucleic Acids Res. 25:3440-3444 (1997); Frenkel, Free Radic. Biol. Med. 

25 19:373-380 (1995); Blommers, Biochemistry 33:7886-7896 (1994); Narang, Meth. 
Enzymol. 68:90 (1979); Brown, Meth. Enzymol 68:109 (1979); Beaucage, Tetra. Lett. 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stranded DNA fragments may 
then be obtained either by synthesizing the complementary strand and annealing the 
strands together under appropriate conditions, or by adding the complementary strand 

30 using DNA polymerase with an appropriate primer sequence.. 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing, 
hybridization and the like are well described in the scientific and patent literature. 
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See, e.g., Sambrook, ed., Molecular Cloning: a Laboratory manual (2nd ed.), Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel, ed. John Wiley & Sons, Inc., New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes, Part I, 
5 Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 

Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 
quantified by any of a number of general means well known to those of skill in the art. 
These include, e.g., analytical biochemical methods such as NMR, spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high performance liquid 

10 chromatography (HPLC), thin layer chromatography (TLC), and hyperdiffusion 
chromatography, various immunological methods, e.g., fluid or gel precipitin 
reactions, immunodiffusion, immunoelectrophoresis, radioimmunoassays (RIAs), 
enzyme-linked immunosorbent assays (ELISAs), immuno-fluorescent assays, 
Southern analysis, Northern analysis, dot-blot analysis, gel electrophoresis {e.g., SDS- 

15 PAGE), RT-PCR, quantitative PCR, other nucleic acid or target or signal 
amplification methods, radiolabeling, scintillation counting, and affinity 
chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned " 

20 or measured quantitatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification primers. Amplification methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. Innis. Academic Press, N.Y. 

25 (1990) and PCR Strategies, ed. Innis, Academic Press, Inc., N.Y. (1995), ligase chain 
reaction (LCR) (see, e.g., Wu, Genomics 4:560 (1989); Landegren, Science 
241:1 077,(1 98S); Barringer, Gene 89:117 (1990)); transcription amplification {see, 
e.g., Kwoh, PNAS, 86:1173 (1989)); and, self-sustained sequence replication {see, 
e.g., Guatelli, PNAS, 87:1874 (1990)); Q Beta replicase amplification {see, e.g., 

30 Smith, J. Clin. Microbiol. 35:1477-1491 (1997)); automated Q-beta replicase 
amplification assay {see, e.g., Burg, MoL Cell Probes 10:257-271 (1996)) and other 
RNA polymerase mediated techniques {e.g., NASBA, Cangene, Mississauga, 
Ontario); see also Berger, Methods Enzymol. 152:307-316 (1987); Sambrook; 
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Ausubel; U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 
13:563-564(1995). 

Once amplified, the nucleic acids, either individually or as libraries, may be 
cloned according to methods known in the art, if desired, into any of a variety of 
5 vectors using routine molecular biological methods; methods for cloning in vifro 
amplified nucleic acids are described, e.g., U.S. Pat. No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 
primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 

10 when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the ligand-binding region coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 
translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted ligand-binding domain comprises 

15 substantially most of the transmembrane VII region). The primers can be designed to 
retain the original sequence of the "donor" 7-membrane receptor (the Pst I and Bsp El 
sequence in he primers of the invention generate an insert that, when ligated into the 
Pst I/Bsp El cut vector, encode residues found in the "donor" mouse olfactory 
receptor M4 sequence). Alternatively, the primers can encode amino acid residues 
20 that are conservative substitutions (e.g., hydrophobic for hydrophobic residue, see 
above discussion) or functionally benign substitutions (e.g., do not prevent plasma 
membrane insertion, cause cleavage by peptidase, cause abnormal folding of receptor, 
and the like). 

The primer pairs are designed to selectively amplify ligand-binding regions of 
25 olfactory receptor proteins. These domain regions may vary for different ligands, and 
more particularly odorants; thus, what may be a minimal binding region for one 
ligand, and more particularly odorants, may be too limiting for a second potential 
ligand. Thus, domain regions of different sizes comprising different domain 
structures may be amplified; for example, transmembrane (TM) domains H through 
30 VH, HI through VII, m through VI or U through VI, or variations thereof (e.g., only a 
subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-transmembrane OR. 
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As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 
primer pairs. For example, a nucleic acid sequence encoding domain regions II 
5 through VII can be generated by PCR amplification using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM I) sequence, a degenerate 
primer can be designed from a nucleic acid that encodes the amino acid sequence 
LFLLYL3' (SEQ ID NO: 519). Such a degenerate primer can be used to generate a 
binding domain incorporating TM I through TM m, TM I through TM IV, TM I 

1 0 through TM V, TM I through TM VI or TM I through TM VIT). 

To amplify a nucleic acid comprising a transmembrane domain HI (TM EH) 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI 3' (SEQ ID 
NO: 520) (encoded by a nucleic acid sequence such as 

15 5'-ATGG(G/C)CT(A/T)TGACCG(C/A/T)T(AT)(C/T)GT-3 J (SEQ ID NO: 521)). 
Such a degenerate primer can be used to generate a binding domain incorporating TM 
m through TM IV, TM HI through TM V, TM m through TM VI or TM IH through 

TM vn. 

To amplify transmembrane domain VI (TM VI) sequence, a degenerate primer 
20 (of at least about 17 residues) can be designed from nucleic acid encoding an amino 
acid sequence TC(G/A)SHL (SEQ ID NO: 522), encoded by a sequence such as 5'- 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CANGT-3') 3' (SEQ ID NO: 522). Such a 
degenerate primer can be used to generate a binding domain incorporating TM I 
through TM VI, TM II through TM VI, TM III through TM VI or TM IV through TM 
25 VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
(SEQ ID NO: 523) strategy computer program is accessible as 
http://blocks.fhcrc.org/codehop.html, and is directly linked from the BlockMaker 
30 multiple sequence alignment site for hybrid primer prediction beginning with a set of 
related protein sequences, as known olfactory receptor ligand-binding regions (see, 
e.g., Rose, Nucleic Acids Res, 26:1628-1635 (1998); Singh, Biotechniques, 24:318-19 
(1998)). 
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Means to synthesize oligonucleotide primer pairs are well known in the art. 
"Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of amplification products. Various families of artificial 
5 nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 
Incoiporation of these analogs into a single position of a PCR primer allows for 
generation of a complex library of amplification products. See, e.g., Hoops, Nucleic 
Acids Res. 25:4866-4871 (1997). Nonpolar molecules can also be used to mimic the 

10 shape of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape mimic for thymine {see, 
e.g., Morales, Nat Struct Biol 5:950-954 (1998)). For example, two degenerate 
bases can be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7- 
one or the purine base N6-methoxy-2,6-diaminopurine {see, e.g., Hill, PNAS, 

15 95:4258-63 (1998)). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5 5 -Dimethoxytrityl-N-benzoyl-2'-deoxy-Cytidine,3 '-[(2- 
cyanoethyl)«(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 

20 Exemplary primer pairs for amplification of olfactory receptor transmembrane 

domains II through VII include: 

(a) 5>-GGGGTCCGGAG(A/G)(C/G)(A/GW 
3> (SEQ ID NO: 524) and 

5'-GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/T)(C/T)T(A/C/G/T)TT(^ 
25 (C/T)T-3' (SEQ ID NO: 525). 

(b) 5'-GGGGTCCGGAG(A/G)(C/G)T(^ 
3' (SEQ ID NO: 526); and 

5'-GGGGCTGCAGACACC(AC/G/T)ATGTA(C/T)(C/T)T(A/C/G/T)TT(C/T) 
(C/T)T-3 ' (SEQ ID NO: 527) 

30 ( c ) 5 '-GGGGTCCGGAG(A/G)(C/G)T(A^^^ 

(A/G/C/T)GG"3' (SEQ ID NO: 528) and 
5'-GGGGCTGCAGACACC(A/C/G/T)AT 
(C/T)T-3' (SEQ ID NO: 558) 

Nucleic acids that encode ligand-binding regions of olfactory receptors may be 

35 generated by amplification {e.g., PCR) of appropriate nucleic acid sequences using 
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degenerate primer pairs. The amplified nucleic acid can be genomic DNA from any 
cell or tissue or mRNA or cDNA derived from' olfactory receptor- expressing cells, 
e.g., olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
5 (cells expressing naturally or inducibly expressing olfactory receptors can be used to 
express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory neurons (see, e.g., Buiakova, 
10 PNAS, 93:9858-63 (1996)). Shirley, Eur. J. Biochem. 32:485-494 (1983), describes a 
rat olfactory preparation suitable for biochemical studies in vitro on olfactory 
mechanisms. Cultures of adult rat olfactory receptor neurons are described by Vargas, 
Chem. Senses 24:211-216 (1999). Because these cultured neurons exhibit typical 
voltage-gated currents and are responsive to application of odorants, they can also be 
15 used to express the hybrid olfactory receptors of the invention for odorant screening 
(endogenous olfactory receptor can be initially blocked, if desired, by, e.g., antisense, 
knockout, and the like). U.S. Patent No. 5,869,266 describes culturing human 
olfactory neurons for neurotoxicity tests and screening. Murrell, J. Neurosci. 
19:8260-8270 (1999), describes differentiated olfactory receptor-expressing cells in 
20 culture that respond to odorants, as measured by an influx of calcium. 

In one embodiment, hybrid protein-coding sequences comprising nucleic acids 
ORs fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid ORs comprising the translocation motifs and ligand-binding 
domains of olfactory receptors. These nucleic acid sequences can be operably linked 
25 to transcriptional or translational control elements, e.g., transcription and translation 
initiation sequences, promoters and enhancers, transcription and translation 
terminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 
30 desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 
also be used to express the fusion polypeptide receptor, including, e.g., a 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
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distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
NeuroscL 18:227-236 (1998)). Receptor genes are normally expressed in a small 
subset of neurons throughout a zonally restricted region of the sensory epithelium. 
The transcriptional or translational control elements can be isolated from natural 
5 sources, obtained from such sources as ATCC or GenBank libraries, or prepared by 
synthetic or recombinant methods. 

In another embodiment, fusion proteins, either having C-terminal or, more 
preferably, N-terminal translocation sequences, may also comprise the translocation 
motif described herein. However, these fusion proteins can also comprise additional 
10 elements for, e.g., protein detection, purification, or other applications. Detection and 
purification facilitating domains include, e.g., metal chelating peptides such as 
polyhistidine tracts or histidine-tryptophan modules or other domains that allow 
purification on immobilized metals; maltose binding protein; protein A domains that 
allow purification on immobilized immunoglobulin; or the domain utilized in the 
15 FLAGS extension/affinity purification system (Immunex Corp, Seattle WA). 

The inclusion of a cleavable linker sequences such as Factor Xa (see, e.g., 
Ottavi, Biochimie 80:289-293 (1998)), subtilisin protease recognition motif (see, e.g., 
Polyak, Protein Eng. 10:615-619 (1997)); enterokinase (Invitrogen, San Diego, CA), 
and the like, between the translocation domain (for efficient plasma membrane 
20 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one construct can include a polypeptide-encoding nucleic 
acid sequence linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site (see, e.g., Williams, Biochemistry 34:1787-1797 (1995)), 
and an amino terminal translocation domain. The histidine residues facilitate 
25 detection and purification while the enterokinase cleavage site provides a means for 
purifying the desired protein(s) from the remainder of the fusion protein. Technology 
pertaining to vectors encoding fusion proteins and application of fusion proteins are 
well described in the scientific and patent literature (see, e.g., Kroll, DNA Cell Biol 
12:441-53 (1993)). 

30 Expression vectors, either as individual expression vectors or as libraries of 

expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cytoplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
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literature (see, e.g., Roberts, Nature 328:731 (1987); Berger supra; Schneider, Protein 
Expr. Purif 6435:10 (1995); Sambrook; Tijssen; Ausubel). Product information from 
manufacturers of biological reagents and experimental equipment also provide 
information regarding known biological methods. The vectors can be isolated from 
5 natural sources, obtained from such sources as ATCC or GenBank libraries, or 
prepared by synthetic or recombinant methods. 

j 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 
which are stably or transiently expressed in cells (e.g., episomal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 
10 a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 
resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosulfuron or Basta) to permit selection of those cells 
15 transformed with the desired DNA sequences (see, e.g., Blondelet-Rouault, Gene 
190:315-17 (1997); Aubrecht, J. Pharmacol. Exp. Titer., 281:992-97 (1997)). 
Because selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are also used 
as selectable markers in vitro and in vivo. 
20 A chimeric nucleic acid sequence may encode a ligand-binding domain within 

any 7-transmembrane polypeptide. 7-transmembrane receptors belong to a 
superfamily of transmembrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VU). Because 7-transmembrane receptor polypeptides have 
25 similar primary sequences and secondary and tertiary structures, structural domains 
(e.g., TM domains) can be readily identified by sequence analysis. For example, 
homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 
30 characterize profiles of the hydrophobicity and variability of analyzed sequences. To 
predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969-977 (1999); 
Rost, Protein Set 4:521-533 (1995). Periodicity detection enhancement and alpha 
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helical periodicity index can be done as by, e.g., Donnelly, Protein Sci. 2:55-70 
(1993). Other alignment and modeling algorithms are well known in the art, see, e.g., 
Peitsch, Receptors Channels 4:161-164 (1996); Cronet, Protein Eng. 6:59-64 (1993) 
(homology and "discover modeling"); http://bioinfo.weizmann.ac.il/. 
5 The library sequences include receptor sequences that correspond to TM 

ligand-binding domains, including, e.g., TM II to VII, TM H to VI,- TM m to VTI, and 
TM III to VTI, that have been amplified (e.g., PCR) from mRNA of or cDNA derived 
from, e.g., olfactory receptor-expressing neurons or genomic DNA. 

Libraries of olfactory receptor ligand-binding TM domain sequences can 
10 include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 
seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity (see, e.g., Pilpel 
15 supra), as described above. Using this information sequences flanking the seven 
domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 
20 for example, 40, 60, 80, 400, 150, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprising at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the olfactory receptors 
described herein, coupled to additional amino acids representing all or part of another 
25 G protein receptor, preferably a member of the 7TM superfamily. These chimeras can 
be made from the instant receptors and a G protein receptor described herein, or they 
can be made by combining two or more of the present proteins. In one preferred 
embodiment, one portion of the chimera corresponds to and is derived from one or 
more of the domains of the seven transmembrane protein described herein, and the 
30 remaining portion or portions come from another G protein-coupled receptor. 
Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorporation therein are also well known. Thus, this knowledge of those skilled 
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in the art can readily be used to create such chimeric receptors. The use of such 
chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used in prior art 
5 assay systems. 

For example, a domain such as a ligand-binding domain, an extracellular 
domain, a transmembrane domain (e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosolic loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 

10 covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous GPCR 
extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, P-gal, glutamtate 
receptor, and the rhodopsin presequence. 

15 Polymorphic variants, alleles, and interspecies homo logs that are substantially 

identical to an olfactory receptor disclosed herein can be isolated using the nucleic 
acid probes described above. It is hypothesized that allelic differences in receptors 
may explain why there is a difference in olfactory sensation in different human 
subjects. Accordingly, the identification of such alleles may be significant, especially 

20 with respect to producing receptor libraries that adequately represent the olfactory 
capability of the human population, i.e., which take into account allelic differences in 
different individuals. Alternatively, expression libraries can be used to clone olfactory 
receptors and polymorphic variants, alleles, and interspecies homologs thereof, by 
detecting expressed homologs immunologically with antisera or purified antibodies 

25 made against an olfactory polypeptide, which also recognize and selectively bind to 
the olfactory receptor homolog. 

Also within the scope of the invention are host cells for expressing the ORs, 
fragments, or variants of the invention. To obtain high levels of expression of a 
cloned gene or nucleic acid, such as cDNAs encoding the olfactory receptors, 

30 fragments, or variants of the invention, one of skill typically subclones the nucleic 
acid sequence of interest into an expression vector that contains a strong promoter to 
direct transcription, a transcription/translation terminator, and if for a nucleic acid 
encoding a protein, a ribosome binding site for translational initiation. Suitable 
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bacterial promoters are well known in the art and described, e.g., in Sambrook et al 
However, bacterial or eukaryotic expression systems can be used. 

Any of the well-known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 
5 transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing 
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a 
host cell {see, e.g., Sambrook et al.) It is only necessary that the particular genetic 
engineering procedure used be capable of successfully introducing at lest one gene 
10 into the host cell capable of expressing the olfactory receptor, fragment, or variant of 
interest. 

After the expression vector is introduced into the cells, the transfected cells are 
cultured under conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture using standard techniques. 
15 Examples of such techniques are well known in the art. See, e.g., WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

B. Immunological Detection of OR Polypeptides 

In addition to the detection of OR genes and gene expression using nucleic 
acid hybridization technology, one can also use immunoassays to detect ORs, e.g., to 
20 identify olfactory receptor cells, and variants of OR family members. Immunoassays 
can be used to qualitatively or quantitatively analyze the ORs. A general overview of 
the applicable technology can be found in Harlow & Lane, Antibodies; A Laboratory 
Manual (1988). 

1. Antibodies to OR family members 

Methods of producing polyclonal and monoclonal antibodies that react 
specifically with a OR family member are known to those of skill in the art (see, e.g., 
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, supra; Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed. 1986); and Kohler & 
Milstein, Nature, 256:495-97 (1975)). Such techniques include antibody preparation 
by selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
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immunizing rabbits or mice {see, e.g., Huse et ah, Science, 246:1275-81 (1989); Ward 
et al, Nature, 341:544-46 (1989)). 

A number of OR-comprising immunogens may be used to produce antibodies 
specifically reactive with a OR family member. For example, a recombinant OR 
5 protein, or an antigenic fragment thereof, can be isolated as described herein. Suitable 
antigenic regions include, e.g., the conserved motifs that are used to identify members 
of the OR family. Recombinant proteins can be expressed in eukaryotic or 
prokaryotic cells as described above, and purified as generally described above. 
Recombinant protein is the preferred immunogen for the production of monoclonal or 

10 polyclonal antibodies. Alternatively, a synthetic peptide derived from the sequences 
disclosed herein and conjugated to a carrier protein can be used an immunogen. 
Naturally occurring protein may also be used either in pure or impure form. The 
product is then injected into an animal capable of producing antibodies. Either 
monoclonal or polyclonal antibodies may be generated, for subsequent use in 

1 5 immunoassays to measure the protein. 

Methods of production of polyclonal antibodies are known to those of skill in 
the art. For example, an inbred strain of mice {e.g., BALB/C mice) or rabbits may be 
immunized with the protein using a standard adjuvant, such as Freund's adjuvant, and 
a standard immunization protocol. The animal's immune response to the immunogen 

20 preparation is monitored by taking test bleeds and determining the titer of reactivity to 
the OR. When appropriately high titers of antibody to the immunogen are obtained, 
blood is collected from the animal and antisera are prepared. Further fractionation of 
the antisera to enrich for antibodies reactive to the protein can be done if desired {see 
Harlow & Lane, supra). 

25 Monoclonal antibodies may be obtained by various techniques familiar to 

those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen may be immortalized, commonly by fusion with a myeloma cell {see Kohler & 
Milstein, Eur. J. Immunol, 6:51 1-19 (1976)). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other 

30 methods well known in the art. Colonies arising from single immortalized cells are 
screened for production of antibodies of the desired specificity and affinity for the 
antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
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vertebrate host. Alternatively, one may isolate DNA sequences which encode a 
monoclonal antibody or a binding fragment thereof by screening a DNA library from 
human B cells according to the general protocol outlined by Huse et al, Science, 
246:1275-1281 (1989). 
5 Monoclonal antibodies and polyclonal sera are collected and titered against the 

immunogen protein in an immunoassay, for example, a solid phase immunoassay with 
the immunogen immobilized on a solid support. Typically, polyclonal antisera with a 
titer of 109 or greater are selected and tested for their cross reactivity against non-OR 
proteins, or even other OR family members or other related proteins from other 
10 organisms, using a competitive binding immunoassay. Specific polyclonal antisera 
and monoclonal antibodies will usually bind with a Kd of at least about 0. 1 mM, more 
usually at least about 1 pM, optionally at least about 0.1 pM or better, and optionally 
0.01 pM or better. 

Once OR family member specific antibodies are available, individual OR 
15 proteins can be detected by a variety of immunoassay methods. For a review of 
immunological and immunoassay procedures, see Basic and Clinical Immunology 
(Stites & Terr eds., 7th ed. 1991). Moreover, the immunoassays of the present 
invention can be performed in any of several configurations, which are reviewed 
extensively in Enzyme Immunoassay (Maggio, ed., 1980); and Harlow & Lane, supra. 
20 2. Immunological binding assays 

OR proteins can be detected and/or quantified using any of a number of well 
recognized immunological binding assays (see, e.g., U.S. Patents 4,366,241; 
4,376,1 10; 4,517,288; and 4,837,168). For a review of the general immunoassays, see 
also Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); 
25 Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991). Immunological 
binding assays (or immunoassays) typically use an antibody that specifically binds to a 
protein or antigen of choice (in this case an OR family member or an antigenic 
subsequence thereof). The antibody (e.g., anti-OR) may be produced by any of a 
number of means well known to those of skill in the art and as described above. 
30 Immunoassays also often use a labeling agent to specifically bind to and label 

the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 
may be a labeled OR polypeptide or a labeled anti-OR antibody. Alternatively, the 
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labeling agent may be a third moiety, such a secondary antibody that specifically binds 
to the antibody/OR complex (a secondary antibody is typically specific to antibodies 
of the species from which the first antibody is derived). Other proteins capable of 
specifically binding immunoglobulin constant regions, such as protein A or protein G 
5 may also be used as the label agent. These proteins exhibit a strong non-immunogenic 
reactivity with immunoglobulin constant regions from a variety of species (see, e.g., 
Kronval et aL, J. Immunol, 111:1401-1406 (1973); Akerstrom et aL, J. Immunol, 
135:2589-2542 (1985)). The labeling agent can be modified with a detectable moiety, 
such as biotin, to which another molecule can specifically bind, such as streptavidin. 

10 A variety of detectable moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 
incubation time will depend upon the assay format, antigen, volume of solution, 

15 concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°C to 40°C. 

a. Non-competitive assay formats 

Immunoassays for detecting an OR protein in a sample may be either 
20 competitive or noncompetitive. Noncompetitive immunoassays are assays in which 
the amount of antigen is directly measured. In one preferred "sandwich" assay, for 
example, the anti-OR antibodies can be bound directly to a solid substrate on which 
they are immobilized. These immobilized antibodies then capture the OR protein 
present in the test sample. The OR protein is thus immobilized is then bound by a 
25 labeling agent, such as a second OR antibody bearing a label. Alternatively, the 
second antibody may lack a label, but it may, in turn, be bound by a labeled third 
antibody specific to antibodies of the species from which the second antibody is 
derived. The second or third antibody is typically modified with a detectable moiety, 
such as biotin, to which another molecule specifically binds, e.g., streptavidin, to 
30 provide a detectable moiety. 

b. Competitive assay formats 

In competitive assays, the amount of OR protein present in the sample is 
measured indirectly by measuring the amount of a known, added (exogenous) OR 



-52- 



WO 01/68805 



PCT/US01/07771 



protein displaced (competed away) from an anti-OR antibody by the unknown OR 
protein present in a sample. In one competitive assay, a known amount of OR protein 
is added to a sample and the sample is then contacted with an antibody that 
I specifically binds to the OR. The amount of exogenous OR protein bound to the 

5 antibody is inversely proportional to the concentration of OR protein present in the 
sample. In a particularly preferred embodiment, the antibody is immobilized on a 
solid substrate. The amount of OR protein bound to the antibody may be determined 
either by measuring the amount of OR protein present in a OR/antibody complex, or 
alternatively by measuring the amount of remaining uncomplexed protein. The 
1 0 amount of OR protein may be detected by providing a labeled OR molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 
the known OR protein is immobilized on a solid substrate. A known amount of 
anti-OR antibody is added to the sample, and the sample is then contacted with the 
immobilized OR. The amount of anti-OR antibody bound to the known immobilized 
15 OR protein is inversely proportional to the amount of OR protein present in the 
sample. Again, the amount of immobilized antibody may be detected by detecting 
either the immobilized fraction of antibody or the fraction of the antibody that remains 
in solution. Detection may be direct where the antibody is labeled or indirect by the 
subsequent addition of a labeled moiety that specifically binds to the antibody as 
20 described above. 

c. Cross-reactivity determinations 
Immunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 
nucleic acid sequences disclosed herein can be immobilized to a solid support. 
25 Proteins (e.g., OR proteins and homologs) are added to the assay that compete for 
binding of the antisera to the immobilized antigen. The ability of the added proteins 
to compete for binding of the antisera to the immobilized protein is compared to the 
ability of the OR polypeptide encoded by the nucleic acid sequences disclosed herein 
to compete with itself. The percent cross-reactivity for the above proteins is 
30 calculated, using standard calculations. Those antisera with less than 10% cross- 
reactivity with each of the added proteins listed above are selected and pooled. The 
cross-reacting antibodies are optionally removed from the pooled antisera by 
immunoabsorption with the added considered proteins, e.g., distantly related 
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homologs. In addition, peptides comprising amino acid sequences representing 
conserved motifs that are used to identify members of the OR family can be used in 
cross-reactivity determinations. 

The immunoabsorbed and pooled antisera are then used in a competitive 
5 binding immunoassay as described above to compare a second protein, thought to be 
perhaps an allele or polymorphic variant of a OR family member, -to the immunogen 
protein (i.e., OR protein encoded by the nucleic acid sequences disclosed herein). In 
order to make this comparison, the two proteins are each assayed at a wide range of 
concentrations and the amount of each protein required to inhibit 50% of the binding 

10 of the antisera to the immobilized protein is determined. If the amount of the second 
protein required to inhibit 50% of binding is less than 10 times the amount of the 
protein encoded by nucleic acid sequences disclosed herein required to inhibit 50% of 
binding, then the second protein is said to specifically bind to the polyclonal 
antibodies generated to a OR immunogen. 

15 Antibodies raised against OR conserved motifs can also be used to prepare 

antibodies that specifically bind only to GPCRs of the OR family, but not to GPCRs 
from other families. 

Polyclonal antibodies that specifically bind to a particular member of the OR 
family, e.g., AOLFR1, can be make by subtracting out cross-reactive antibodies using 

20 other OR family members. Species-specific polyclonal antibodies can be made in a 
similar way. For example, antibodies specific to human AOLFR1 can be made by, 
subtracting out antibodies that are cross-reactive with orthologous sequences, e.g., rat 
OR1 or mouse OR1. 

d. Other assay formats 

25 Western blot (immunoblot) analysis is used to detect and quantify the presence 

of OR protein in the sample. The technique generally comprises separating sample 
proteins by gel electrophoresis on the basis of molecular weight, transferring the 
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon 
filter, or derivatized nylon filter), and incubating the sample with the antibodies that 

30 specifically bind the OR protein. The anti-OR polypeptide antibodies specifically 
bind to the OR polypeptide on the solid support. These antibodies may be directly 
labeled or alternatively may be subsequently detected using labeled antibodies (e.g., 
labeled sheep anti-mouse antibodies) that specifically bind to the anti-OR antibodies. 
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Other, assay formats include liposome immunoassays (LIA), which use 
liposomes designed to bind specific molecules (e.g., antibodies) and release 
encapsulated reagents or markers. The released chemicals are then detected according 
to standard techniques (see Monroe etal,Amer. Clin. Prod. Rev., 5:34-41 (1986)). 
5 e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immobilized on a solid substrate it is desirable to minimize the 
amount of non-specific binding to the substrate. Means of reducing such non-specific 
10 binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f. Labels 

1 5 The particular label or detectable group used in the assay is not a critical aspect 

of the invention, as long as it does not significantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immunoassays and, in general, most any label useful in such 

20 methods can be applied to the present invention. Thus, a label is any composition 
detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 
optical or chemical means. Useful labels in the present invention include magnetic 
beads (e.g., DYNABEADS™) (SEQ ID NO: 529), fluorescent dyes (e.g., fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g., 3 H, 125 I, 35 S, 14 C, 

25 or 32 P), enzymes (e.g., horseradish peroxidase, alkaline phosphatase and others 
commonly used in an ELISA), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.). 

The label maybe coupled directly or indirectly to the desired component of the 
assay according to methods well known in the art. As indicated above, a wide variety 

30 of labels may be used, with the choice of label depending on sensitivity required, ease 
of conjugation with the compound, stability requirements, available instrumentation, 
and disposal provisions. 
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Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule (e.g., biotin) is covalently bound to the molecule. The ligand then 
binds to another molecules (e.g., streptavidin) molecule, which is either inherently 
detectable or covalently bound to a signal system, such as a detectable enzyme, a 
5 fluorescent compound, or a chemiluminescent compound. The ligands and their 
targets can be used in any suitable combination with antibodies that recognize a OR 
protein, or secondary antibodies that recognize anti-OR. 

The molecules can also be conjugated directly to signal generating 
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest 
10 as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 
etc. Chemiluminescent compounds include luciferin, and 

2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 
15 signal producing systems that may be used, see U.S. Patent No. 4,391,904. 

Means of detecting labels are well known to those of skill in the art. Thus, for 
example, where the label is a radioactive label, means for detection include a 
scintillation counter or photographic film as in autoradiography. Where the label is a 
fluorescent label, it may be detected by exciting the fluorochrome with the appropriate 
20 wavelength of light and detecting the resulting fluorescence. The fluorescence may be 
detected visually, by means of photographic film, by the use of electronic detectors 
such as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, 
enzymatic labels may be detected by providing the appropriate substrates for the 
enzyme and detecting the resulting reaction product. Finally simple colorimetric 
25 labels may be detected simply by observing the color associated with the label. Thus, 
in various dipstick assays, conjugated gold often appears pink, while various 
conjugated beads appear the color of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, agglutination assays can be used to detect the presence of the target 
30 antibodies. I n this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
labeled and the presence of the target antibody is detected by simple visual inspection. 
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E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian chemosensory, and more particularly, an olfactory 
receptor of the invention, both in vitro, and in vivo are described below. Many aspects 
5 of cell physiology can be monitored to assess the effect of ligand-binding to a 
naturally-occurring or chimeric olfactory receptor. These assays may be performed on 
intact cells expressing an olfactory receptor, on permeabilized cells or on membrane 
fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 
10 neurons. These receptors bind odorants and initiate the transduction of chemical 
stimuli into electrical signals. An activated or inhibited G protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. Some examples 
include the activation of cGMP phosphodiesterase by transducin in the visual system, 
adenylate cyclase by the stimulatory G protein, phospholipase C by Gq and other 
15 cognate G proteins, and modulation of diverse channels by Gi and other G proteins. 
Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase G, and in turn, for calcium mobilization by IP3. 

The OR protein of the assay will typically be selected from a polypeptide 
having a sequence selected from SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, 
20 SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. 
NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, 
SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. 
NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, 
SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. 
25 NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, 
SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. 
NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, 
SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. 
NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, 
30 SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. E>. 
NO. 105, SEQ. ID. NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. 
NO. 113, SEQ. ID. NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. 
NO. 121, SEQ. ID. NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. 
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NO. 129, 


SEQ. 


ID. 


NO. 131, 


SEQ. 


ID. 


NO. 133, 


SEQ. ID. 


NO. 135, 


SEQ. 


ID. 


NO. 137, 


SEQ. 


ID. 


NO. 139, 


SEQ. 


ID. 


NO. 141, 


SEQ. ID. 


NO. 143, 


SEQ. 


ID. 


NO. 145, 


SEQ. 


ID. 


NO. 147, 


SEQ. 


ID. 


NO. 149, 


SEQ. ID. 


NO. 151, 


SEQ. 


ID. 


NO. 153, 


SEQ. 


ID. 


NO. 155, 


SEQ. 


ID. 


NO. 157, 


SEQ. ID. 


NO. 159, 


SEQ. 


ID. 


NO. 161, 


SEQ. 


ED. 


NO. 163, 


SEQ. 


ID. 


NO. 165, 


SEQ. ID. 


NO. 167, 


SEQ. 


ID. 


NO. 169, 


SEQ. 


ID. 


NO. 171, 


SEQ. 


ID. 


NO. 173, 


SEQ. ID. 


NO. 175, 


SEQ. 


ID. 


NO. 177, 


SEQ. 


ID. 


NO. 179, 


SEQ. 


ID. 


NO. 181, 


SEQ. ID. 


NO. 183, 


SEQ. 


ID. 


NO. 185, 


SEQ. 


ID. 


NO. 187, 


SEQ. 


ID. 


NO. 189, 


SEQ. ID. 


NO. 191, 


SEQ. 


ID. 


NO. 193, 


SEQ. 


ID. 


NO. 195, 


SEQ. 


ID. 


NO. 197, 


SEQ. ID. 


NO. 199, 


SEQ. 


ID. 


NO. 201, 


SEQ. 


ID. 


NO. 203, 


SEQ. 


ID. 


NO. 205, 


SEQ. ID. 


NO. 207, 


SEQ. 


ID. 


NO. 209, 


SEQ. 


ID. 


NO. 211, 


SEQ. 


ID. 


NO. 213, 


SEQ. ID. 


NO. 215, 


SEQ. 


ID. 


NO. 217, 


SEQ. 


ID. 


NO. 219, 


SEQ. 


ID. 


NO. 221, 


SEQ. ID. 


NO. 223, 


SEQ. 


ID. 


NO. 225, 


SEQ. 


ID. 


NO. 227, 


SEQ. 


ID. 


NO. 229, 


SEQ. ID. 


NO. 231, 


SEQ. 


ED. 



NO. 233, SEQ. ID. NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 
15 241, SEQ. ID. NO. 243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, 

SEQ. ID. NO. 251, SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. 

ED. NO. 259, SEQ. ID. NO. 261, SEQ. ID. NO., 263, SEQ. ED. NO., 265, SEQ. ED. 

NO. 267, SEQ. ID. NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ED. NO. 

275, SEQ. ID. NO. 277, SEQ. ID. NO. 279, SEQ. ED. NO. 281, SEQ. ED. NO. 283, 
20 SEQ. ED. NO. 285, SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ED. NO. 291, SEQ. 

ED. NO. 293, SEQ. ID. NO. 295, SEQ. ED. NO. 297, SEQ. ED. NO. 299, SEQ. ED. 

NO. 301, SEQ. ED. NO. 303, SEQ. ED. NO. 305, SEQ. ED. NO. 307, SEQ. ED. NO. 

309, SEQ. ID. NO. 311, SEQ. ED. NO. 313, SEQ. ED. NO. 315, SEQ. ED. NO. 317, 

SEQ. ED. NO. 319, SEQ. ED. NO. 321, SEQ. ED. NO. 323, SEQ. ED. NO. 325, SEQ. 
25 ED. NO. 327, SEQ. ED. NO. 329, SEQ. ED. NO. 331, SEQ. ED. NO. 333, SEQ. ED. 

NO. 335, SEQ. ED. NO. 337, SEQ. ED. NO. 339, SEQ. ED. NO. 341, SEQ. ED. NO. 

343, SEQ. ED. NO. 345, SEQ. ED. NO. 347, SEQ. ED. NO. 349, SEQ. ED. NO. 351, 

SEQ. ED. NO. 353, SEQ. ED. NO. 355, SEQ. ED. NO. 357, SEQ. ED. NO. 359, SEQ. 

ED. NO. 361, SEQ. ED. NO. 363, SEQ. ED. NO. 365, SEQ. ED. NO. 367, SEQ. ED. 
30 NO. 369, SEQ ED NO: 371, SEQ. ED. NO, 373, SEQ. ED. NO. 375, SEQ. ED. NO. 

377, SEQ. ED. NO. 379, SEQ. ED. NO. 381, SEQ. ED. NO. 383, SEQ. ED. NO. 385, 

SEQ. ED. NO. 387, SEQ. ED. NO. 389, SEQ. ED. NO. 391, SEQ. ED. NO. 393, SEQ. 

ED. NO. 395, SEQ. ED. NO. 397, SEQ. ED. NO. 399, SEQ. ED. NO. 401, SEQ. ED. 
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NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 
411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, 
SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. 
ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. 
5 NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 
445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, 
SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. 
ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. 
NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 
10 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, 
SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 51 1, or conservatively modified 
variant thereof. 

1 5 Alternatively, the OR protein of the assay can be derived from a eukaryote host 

cell and can include an amino acid subsequence having at least about 30-40% amino 
acid sequence identity to SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

20 SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

25 NO. 71, SEQ. ID. NO. 73, . SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

30 NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ID. NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. 
NO. 139, SEQ. ID. NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. 
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NO. 147, SEQ. ID. NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. 
NO. 155, SEQ. ID. NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. 
NO. 163, SEQ. ID. NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. 
NO. 171, SEQ. ID. NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. 
5 NO. 179, SEQ. ID. NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. 
NO. 187, SEQ. ID. NO. 189, SEQ. ED. NO. 191, SEQ. ID. NO. 193, SEQ. ID. 
NO. 195, SEQ. ID. NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. 
NO. 203, SEQ. ID. NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. 
NO. 211, SEQ. ID. NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. 
10 NO. 219, SEQ. ID. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 
NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
15 ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
20 NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ED. NO. 343, SEQ. ID. NO. 
25 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
ID. NO. 363, SEQ. ED. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ED. NO. 387, SEQ. 
30 ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
NO. 397, SEQ. ID. NO. 399, SEQ. ED. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ED. NO. 413, 
SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ED. NO. 421, SEQ. 
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ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
5 ID. NO. 457, SEQ. ED. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
10 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ID NO: 511. 

Preferably, the amino acid sequence identity will be at least 50-75% preferably 
85%, 90%, 95%, 96%, 97%, 98%, or 99%. Optionally, the polypeptide of the assays 
can comprise a domain of an OR protein, such as an extracellular domain, 
15 transmembrane region, transmembrane domain, cytoplasmic domain, ligand-binding 
domain, subunit association domain, active site, and the like. Either the OR protein or 
a domain thereof can be covalently linked to a heterologous protein to create a 
chimeric protein used in the assays described herein. As discussed infra, the family of 
ORs provided herein exhibits substantial sequence similarity at both the DNA and 
20 protein level, but also significant dissimilarly. In particular, the members possess an 
average percentage sequence identity to other members of the family when determined 
over the full length of the gene by about 30%. Moreover, different members of the 
genes at the protein level exhibit an average on the order of about 40% sequence 
identity to other members of the family when the full length protein sequences are 
25 compared. However, while there exist differences, there are characteristic similarities, 
e.g. the consensus sequence already mentioned, which further define members of this 
novel genus of receptors. 

Modulators of OR activity can be tested using OR polypeptides as described 
above, either recombinant or naturally occurring. The protein can be isolated, 
30 expressed in a cell, expressed in a membrane derived from a cell, expressed in tissue 
or in an animal, either recombinant or naturally occurring. Modulation can be tested 
using one of the in vitro or in vivo assays described herein. 
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1. In vitro binding assays 

Olfactory transduction can also be examined in vitro with soluble or solid state 
reactions, using a full-length OR or a chimeric molecule such as an extracellular 
domain or transmembrane region, or combination thereof, of a OR covalently linked 
5 to a heterologous signal transduction domain, or a heterologous extracellular domain 
and/or transmembrane region covalently linked to the transmembrane and/or 
cytoplasmic domain of an OR. Furthermore, ligand-binding domains of the protein of 
interest can be used in vitro in soluble or solid state reactions to assay for ligand 
binding. In numerous embodiments, a chimeric receptor will be made that comprises 

10 all or part of a OR polypeptide, as well an additional sequence that facilitates the 
localization of the OR to the membrane, such as a rhodopsin, e.g., an N-terminal 
fragment of a rhodopsin protein, e.g. bovine or another mammalian rhodopsin. 

Ligand binding to a OR protein, a domain, or chimeric protein can be tested in 
solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, or in 

15 vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic 
characteristics (e.g., fluorescence, absorbence, refractive index) hydrodynamic (e.g., 
shape), chromatographic, or solubility properties. 

Receptor-G protein interactions can also be examined. For example, binding 
of the G protein to the receptor or its release from the receptor can be examined. For 

20 example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 
detected in a variety of ways, as noted above. Such an assay can be modified to 
search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 

25 looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 
serves as a criterion of activation. 

An activated or inhibited G protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 

30 activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G protein, phospholipase C by Gq and other cognate G 
proteins, and modulation of diverse channels by Gi and other G proteins. 
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Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 
; In another embodiment of the* invention, a GTPyS assay may be used. As 

described above, upon activation of a GPCR, the Ga subunit of the G protein complex 
! 5 is stimulated to exchange bound GDP for GTP. Ligand-mediated stimulation of G 

protein exchange activity can be measured in a biochemical assay measuring the 
binding of added radioactively-labeled GTPy 35 S to the G protein in the presence of a 
putative ligand. Typically, membranes containing the chemosensory receptor of 
interest are mixed with a complex of G proteins. Potential inhibitors and/or activators 
10 and GTPyS are added to the assay, and binding of GTPyS to the G protein is 
measured. Binding can be measured by liquid scintillation counting or by any other 
means known in the art, including scintillation proximity assays (SPA). In other 
assays formats, fluorescently-labeled GTPyS can be utilized. 
2. Fluorescence Polarization Assays 
15 In another embodiment, Fluorescence Polarization ("FP") based assays may be 

used to detect and monitor odorant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equilibrium binding, nucleic acid hybridization, 
and enzymatic activity. Fluorescence polarization assays are homogeneous in that 
they do not require a separation step such as centrifogation, filtration, 
20 chromatography, precipitation or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobilized phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the 
polarization is rapid and does not destroy the sample. Generally, this technique can be 
used to measure polarization values of fluorophores from low picomolar to 
25 micromolar levels. This section describes how fluorescence polarization can be used 
in a simple and quantitative way to measure the binding of odorants to the olfactory 
receptors of the invention. 

When a fluorescently labeled molecule is excited with plane polarized light, it 
emits light that has a degree of polarization that is inversely proportional to its 
30 molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
during the excited state (4 nanoseconds in the case of fluorescein) and the polarization 
of the light remains relatively constant between excitation and emission. Small 
fluorescently labeled molecules rotate rapidly during the excited state and the 
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polarization changes significantly between excitation and emission. Therefore, small 

molecules have low polarization values and large molecules have high polarization 

values. For example, a single-stranded fluorescein-labeled oligonucleotide has a 

relatively low polarization value but when it is hybridized to a complementary strand, 

5 it has a higher polarization value. When using FP to detect and monitor odorant- 

binding which may activate or inhibit the olfactory receptors -of the invention, 

fluorescence-labeled odorants or auto-fluorescent odorants may be used. 

Fluorescence polarization (P) is defined as: 

p _ Int u ~Int x 
Int u + Int x 

10 Where fl is the intensity of the emission light parallel to the excitation light 

plane and Int JL is the intensity of the emission light perpendicular to the excitation 
light plane. P, being a ratio of light intensities, is a dimensionless number. For 
example, the Beacon ® and Beacon 2000 ™ System may be used in connection with 
these assays. Such systems typically express polarization in millipolarization units (1 

1 5 Polarization Unit = 1 000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 
equation and the reader is referred to Jolley, M. E. (1991) in Journal of Analytical 
Toxicology, pp. 236-240, which gives a thorough explanation of this equation. 
Summarily, the Perrin equation states that polarization is directly proportional to the 

20 rotational relaxation time, the time that it takes a molecule to rotate through an angle 
of approximately 68,5° Rotational relaxation time is related to viscosity (r|), absolute 
temperature (T), molecular volume (V), and the gas constant (R) by the following 
equation: 



Rotational Re laxationTime = 



3t/F 



RT 

25 The rotational relaxation time is small (« 1 nanosecond) for small molecules 

{e.g. fluorescein) and large (« 100 nanoseconds) for large molecules (e.g. 
immunoglobulins). If viscosity and temperature are held constant, rotational 
relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to interactions with other molecules, 

30 dissociation, polymerization, degradation, hybridization, or conformational changes of 
the fluorescently labeled molecule. For example, fluorescence polarization has been 
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used to measure enzymatic cleavage of large fluorescein labeled polymers by 
proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3- Solid state and soluble high throughput assays 
5 In yet another embodiment, the invention provides soluble assays using 

molecules such as a domain such as ligand-binding domain, an extracellular domain, a 
transmembrane domain (e.g., one comprising seven transmembrane regions and 
cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc.; a domain that is covalently linked to a heterologous 
10 protein to create a chimeric molecule; an OR protein; or a cell or tissue expressing an 
OR protein, either naturally occurring or recombinant. In another embodiment, the 
invention provides solid phase based in vitro assays in a high throughput format, 
where the domain, chimeric molecule, OR protein, or cell or tissue expressing the OR 
is attached to a solid phase substrate. 
15 In the high throughput assays of the invention, it is possible to screen up to 

several thousand different modulators or ligands in a single day. In particular, each 
well of a microtiter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentration or incubation time effects are to be observed, 
every 5-10 wells can test a single modulator. Thus, a single standard microtiter plate 
20 can assay about 100 (e.g., 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 1500 different compounds. It is also 
possible to assay multiple compounds in each plate well. Further,it is possible to 
assay several different plates per day; assay screens for up to about 6,000-20,000 
different compounds is possible using the integrated systems of the invention. More 
25 recently, microfluidic approaches to reagent manipulation have been developed. 

The molecule of interest can be bound to the solid state component, directly or 
indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be any of a 
variety of components. In general, a molecule which binds the tag (a tag binder) is 
fixed to a solid support, and the tagged molecule of interest (e.g., the olfactory 
30 transduction molecule of interest) is attached to the solid support by interaction of the 
tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the literature. For example, where a tag has a natural 
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binder, for example, biotin, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, etc.). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders {see, SIGMA Immunochemicals 
5 1998 catalogue SIGMA, St. Louis MO). 

Similarly, any haptenic or antigenic compound can be used in combination 
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 
10 and the tag binder is a second antibody which recognizes the first antibody. In 
addition to antibody-antigen interactions, receptor-ligand interactions are also 
appropriate as tag and tag-binder pairs. For example, agonists and antagonists of cell 
membrane receptors {e.g., cell receptor-ligand interactions such as transferrin, c-kit, 
viral receptor ligands, cytokine receptors, chemokine receptors, interleukin receptors, 
15 immunoglobulin receptors and antibodies, the cadherein family, the integrin family, 
the selectin family, and the like; see, e.g., Pigott & Power, The Adhesion Molecule 
Facts Book I (1993)). Similarly, toxins and venoms, viral epitopes, hormones {e.g., 
opiates, steroids, etc.), intracellular receptors {e.g., which mediate the effects of 
various small ligands, including steroids, thyroid hormone, retinoids and vitamin D; 
20 peptides), drugs, lectins, sugars, nucleic acids (both linear and cyclic polymer 
configurations), oligosaccharides, proteins, phospholipids and antibodies can all 
interact with various cell receptors. 

Synthetic polymers, such as polyurethanes, polyesters, polycarbonates, 
polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes, 
25 polyimides, and polyacetates can also form an appropriate tag or tag binder. Many 
other tag/tag binder pairs are also useful in assay systems described herein, as would 
be apparent to one of skill upon review of this disclosure. 

Common linkers such as peptides, polyethers, and the like can also serve as 
tags, and include polypeptide sequences, such as poly gly sequences of between about 
30 5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. 
For example, poly(ethelyne glycol) linkers are available from Shearwater Polymers, 
Inc. Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl 
linkages, or heterofunctional linkages. 
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Tag binders are fixed to solid substrates using any of a variety of methods 
currently available. Solid substrates are commonly derivatized or functionalized by 
exposing all or a portion of the substrate to a chemical reagent that fixes a chemical 
group to the surface which is reactive with a portion of the tag binder. For example, 
5 groups that are suitable for attachment to a longer chain portion would include 
amines, hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and 
hydroxyalkylsilanes can be used to functionalize a variety of surfaces, such as glass 
surfaces. The construction of such solid phase biopolymer arrays is well described in 
the literature. See, e.g., Merrifield, J. Am. Chem. Soc, 85:2149-54 (1963) (describing 

10 solid phase synthesis of, e.g., peptides); Geysen et al, J. Immun. Meth., 102:259-74 
(1987) (describing synthesis of solid phase components on pins); Frank & Doring, 
Tetrahedron, 44:60316040 (1988) (describing synthesis of various peptide sequences 
on cellulose disks); Fodor et al y Science, 251:767-77 (1991); Sheldon et al, Clinical 
Chemistry, 39(4):718-19 (1993); and Kozal et al f Nature Medicine, 2(7):753759 

15 (1996) (all describing arrays of biopolymers fixed to solid substrates). Non-chemical 
approaches for fixing tag binders to substrates include other common methods, such 
as heat, cross-linking by UV radiation, and the like. 
4. Computer-based assays 

Yet another assay for compounds that modulate OR protein activity involves 
20 computer assisted compound design, in which a computer system is used to generate a 
three-dimensional structure of an OR protein based on the structural information 
encoded by its amino acid sequence. The input amino acid sequence interacts directly 
and actively with a preestablished algorithm in a computer program to yield 
secondary, tertiary, and quaternary structural models of the protein. The models of the 
25 protein structure are then examined to identify regions of the structure that have the 
ability to bind, e.g., ligands. These regions are then used to identify ligands that bind 
to the protein. 

The three-dimensional structural model of the protein is generated by entering 
protein amino acid sequences of at least 10 amino acid residues or corresponding 
30 nucleic acid sequences encoding a OR polypeptide into the computer system. The 
nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, 
can be any of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ E> NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ED NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375/ SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, and 
conservatively modified versions thereof. 

The amino acid sequence represents the primary sequence or subsequence of 
the protein, which encodes the structural information of the protein. At least 10 

25 residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 
magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 

30 structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. . 

The amino acid sequence represents a primary structure that encodes the 
information necessary to form the secondary, tertiary and quaternary structure of the 
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protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der 
5 Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore^using these terms 
encoded by the primary structure or amino acid sequence to create the secondary 
structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
10 formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter additional variables such as whether the protein is membrane bound or 
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or 
nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
1 5 computer program matches hydrophobic faces of secondary structure with like, and 
hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand-binding regions are 
identified by the computer system. Three-dimensional structures for potential ligands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
20 compounds, as described above. The three-dimensional structure of the potential 
ligand is then compared to that of the OR protein to identify ligands that bind to the 
protein. Binding affinity between the protein and ligands is determined using energy 
terms to determine which ligands have an enhanced probability of binding to the 
protein. 

25 Computer systems are also used to screen for mutations, polymorphic variants, 

alleles and interspecies homologs of OR genes. Such mutations can be associated 
with disease states or genetic traits. As described above, GeneChip™ and related 
technology can also be used to screen for mutations, polymorphic variants, alleles and 
interspecies homologs. Once the variants are identified, diagnostic assays can be used 

30 to identify patients having such mutated genes. Identification of the mutated OR 
genes involves receiving input of a first nucleic acid or amino acid sequence of a OR 
gene, or conservatively modified versions thereof The sequence is entered into the 
computer system as described above. The first nucleic acid or amino acid sequence is 

-70- 



WO 01/68805 



PCT/US01/07771 



then compared to a second nucleic acid or amino acid sequence that has substantial 
identity to the first sequence. The second sequence is entered into the computer 
system in the manner described above. Once the first and second sequences are 
compared, nucleotide or amino acid differences between the sequences are identified. 
5 Such sequences can represent allelic differences in various OR genes, and mutations 
associated with disease states and genetic traits. 
5. Cell-based binding assays 

In a preferred embodiment, an OR polypeptide is expressed in a eukaryotic cell 
as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 
10 maturation and targeting through the secretory pathway. In a preferred embodiment, 
the heterologous sequence is a rhodopsin sequence, such as an N-terminal fragment of 
a rhodopsin. Such chimeric OR receptors can be expressed in any eukaryotic cell, 
such as HEK-293 cells. Preferably, the cells comprise a functional G protein, e.g., 
Gal 5, that is capable of coupling the chimeric receptor to an intracellular signaling 
15 pathway or to a signaling protein such as phospholipase C. Activation of such 
chimeric receptors in such cells can be detected using any standard method, such as by 
detecting changes in intracellular calcium by detecting FURA-2 dependent 
fluorescence in the cell. 

Activated GPCR receptors become substrates for kinases that phosphorylate 
20 the C-terminal tail of the receptor (and possibly other sites as well). Thus, activators 
will promote the transfer of 32 P from gamma-labeled GTP to the receptor, which can 
be assayed with a scintillation counter. The phosphorylation of the C-terminal tail 
will promote the binding of airestin-like proteins and will interfere with the binding of 
G proteins. The kinase/arrestin pathway plays a key role in the desensitization of 
25 many GPCR receptors. For example, compounds that modulate the duration an 
olfactory receptor stays active would be useful as a means of prolonging a desired 
odor or cutting off an unpleasant one. For a general review of GPCR signal 
transduction and methods of assaying signal transduction, see, e.g., Methods in 
Enzymology, vols. 237 and 238 (1994) and volume 96 (1983); Bourne et al, Nature, 
30 10:349:1 17-27 (1991); Bourne et al, Nature, 348:125-32 (1990); Pitcher et al, Annu. 
Rev. Biochem., 67:653-92 (1998). 

OR modulation may be assayed by comparing the response of an OR 
polypeptide treated with a putative OR modulator to the response of an untreated 
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control sample. Such putative OR modulators can include odorants that either inhibit 
or activate OR polypeptide activity. In one embodiment, control samples (untreated 
with activators or inhibitors) are assigned a relative OR activity value of 100. 
Inhibition of an OR polypeptide is achieved when the OR activity value relative to the 
5 control is about 90%, optionally 50%, optionally 25-0%. Activation of an OR 
polypeptide is achieved when the OR activity value relative to the control is 110%, 
optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by determining changes in polarization 
(i.e., electrical potential) of the cell or membrane expressing a OR protein. One 
10 means to determine changes in cellular polarization is by measuring changes in 
current (thereby measuring changes in polarization) with voltage-clamp and 
patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, and the 
"whole cell" mode (see, e.g., Ackerman et al, New Engl J Med., 336:1575-1595 
(1997)). Whole cell currents are conveniently determined using the standard. Other 
15 known assays include: radiolabeled ion flux assays and fluorescence assays using 
voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al, J. Membrane Biol, 
88:67-75 (1988); Gonzales & Tsien, Chem. Biol, 4:269277 (1997); Daniel et al, J. 
Pharmacol Meth., 25:185-193 (1991); Holevinsky et al, J. Membrane Biology, 
137:59-70 (1994)). Generally, the compounds to be tested are present in the range 
20 from 1 pM to 100 mJVL 

The effects of the test compounds upon the function of the polypeptides can be 
measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 
25 consequences are determined using intact cells or animals, one can also measure a 
variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers (e.g., northern blots), changes in 
cell metabolism such as cell growth or pH changes, and changes in intracellular 
second messengers such as Ca 2+ , IP3, cGMP, or cAMP. 
30 Preferred assays for GPCRs include cells that are loaded with ion or voltage 

sensitive dyes to report receptor activity. Assays for determining activity of such 
receptors can also use known agonists and antagonists for other G protein coupled 
receptors as negative or positive controls to assess activity of tested compounds. In 
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assays for identifying modulatory compounds {e.g., agonists, antagonists), changes in 
the level of ions in the cytoplasm or membrane voltage will be monitored using an ion 
sensitive or membrane voltage fluorescent indicator, respectively. Among the 
ion-sensitive indicators and voltage probes that may be employed are those disclosed 
5 in the Molecular Probes 1997 Catalog. For G protein coupled receptors, promiscuous 
G proteins such as Gal 5 and Gal 6 can be used in the assay of choice (Wilkie et ah, 
PNAS, 88:10049-53 (1991)). Such promiscuous G proteins allow coupling of a wide 
range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 
10 increases in second messengers such as IP3, which releases intracellular stores of 
calcium ions. Activation of some G protein coupled receptors stimulates the 
formation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
of phosphatidylinositol (Berridge & Irvine, Nature, 312:315-21 (1984)). IP3 in turn 
stimulates the release of intracellular calcium ion stores. Thus, a change in 
15 cytoplasmic calcium ion levels, or a change in second messenger levels such as IP3 
can be used to assess G protein coupled receptor function. Cells expressing such G 
protein coupled receptors may exhibit increased cytoplasmic calcium levels as a result 
of contribution from both intracellular stores and via activation of ion channels, in 
which case it may be desirable although not necessary to conduct such assays in 
calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 
distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve determining the activity of receptors which, when 
activated, result in a change in the level of intracellular cyclic nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 
cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and 
olfactory neuron channels that are permeable to cations upon activation by binding of 
cAMP or cGMP (see, e.g., Altenhofen et ah, PNAS, 88:9868-72 (1991) and Dhallan et 
ah , Nature, 347 : 1 84- 1 87 ( 1 990)) . In cases where activation of the receptor results in a 
decrease in cyclic nucleotide levels, it may be preferable to expose the cells to agents 
that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior to adding a 
receptor-activating compound to the cells in the assay. Cells for this type of assay can 
be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor (e.g., 
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certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, OR protein activity is measured by expressing a 
5 OR gene in a heterologous cell with a promiscuous G protein that links the receptor to 
a phospholipase C signal transduction pathway {see Offermanns '& Simon, J. Biol 
Chem., 270:15175-15180 (1995)). Optionally the cell line is HEK-293 (which does 
not naturally express OR genes) and the promiscuous G protein is Gal5/Gal6 
(Offermanns & Simon, supra). Modulation of olfactory transduction is assayed by 
10 measuring changes in intracellular Ca 2+ levels, which change in response to 
modulation of the OR signal transduction pathway via administration of a molecule 
that associates with a OR protein. Changes in Ca 2+ levels are optionally measured 
using fluorescent Ca 2+ indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 
15 measured using immunoassays. The method described in Offermanns & Simon, J. 
Bio. Chem., 270:15175-15180 (1995), may be used to determine the level of cAMP. 
Also, the method described in Felley-Bosco et al, Am. J. Resp. Cell and Mol. Biol, 
11:159-164 (1994), may be used to determine the level of cGMP. Further, an assay 
kit for measuring cAMP and/or cGMP is described in U.S. Patent 4,115,538, herein 
20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 
25 extracted in chloroform-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 
30 presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing an OR 
protein of interest is contacted with a test compound for a sufficient time to effect any 
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interactions, and then the level of gene expression is measured. The amount of time 
to effect such interactions may be empirically determined, such as by running a time 
course and measuring the level of transcription as a function of time. The amount of 
transcription may be measured by using any method known to those of skill in the art 
5 to be suitable. For example, mRNA expression of the protein of interest may be 
detected using northern blots or their polypeptide products may be identified using 
immunoassays. Alternatively, transcription based assays using reporter gene may be 
used as described in U.S. Patent 5,436,128, herein incorporated by reference. The 
reporter genes can be, e.g., chloramphenicol acetyltransferase, luciferase, 
10 '3-galactosidase and alkaline phosphatase. Furthermore, the protein of interest can be 
used as an indirect reporter via attachment to a second reporter such as green 
fluorescent protein {see, e.g., Mistili & Spector, Nature Biotechnology, 15:961-64 
(1997)). 

The amount of transcription is then compared to the amount of transcription in 

15 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the OR protein of 
interest. A substantially identical cell may be derived from the same cells from which 
the recombinant cell was prepared but which had not been modified by introduction of 
heterologous DNA. Any difference in the amount of transcription indicates that the 

20 test compound has in some manner altered the activity of the OR protein of interest. 

6. Transgenic non-human animals expressing olfactory receptors 
Non-human animals expressing one or more olfactory receptor sequences of 
the invention, particularly human olfactory receptor sequences, can also be used for 
receptor assays. Such expression can be used to determine whether a test compound 

25 specifically binds to a mammalian olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or transiently transfected with a nucleic 
acid encoding an olfactory receptor or ligand-binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 
specifically binding to the receptor polypeptide. 

30 Use of the translocation domains of the invention in the fusion polypeptides 

generates a cell expressing high levels of olfactory receptor. Animals transfected or 
infected with the vectors of the invention are particularly useful for assays to identify 
and characterize odorants/ligands that can bind to a specific or sets of receptors. Such 
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vector-infected animals expressing libraries of human olfactory sequences can be used 
for in vivo screening of odorants and their effect on, e.g., cell physiology (e.g., on 
olfactory neurons), on the CNS (e.g., olfactory bulb activity), or behavior. 

Means to infect/express the nucleic acids and vectors, either individually or as 
5 libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 
When electrodes are located on the olfactory bulb surface it is possible to record stable 
10 responses over a period of several days (see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287-291 (1997)). In this study, electroolfactogram recordings were made with a 
four-electrode assembly from the olfactory epithelium overlying the endoturbinate 
bones facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral 
axis of one turbinate bone or were placed in corresponding positions on four turbinate 
15 bones and moved together up toward the top of the bone. See also, Scott, J. 
Neurophysiol 77:1950-1962 (1997); Scott, J. Neurophysiol 75:2036-2049 (1996); 
Ezeh, J. Neurophysiol 73:2207-2220 (1995). In other systems, fluorescence changes 
in nasal epithelium can be measured using the dye di-4-ANEPPS, which is applied on 
the rat's nasal septum and medial surface of the turbinates (see, e.g., Youngentob, J. 
20 Neurophysiol 73:387-398 (1995)). Extracellular potassium activity (aK) 
measurements can also be carried out in in vivo. An increase in aK can be measured 
in the mucus and the proximal part of the nasal epithelium (see, e.g., Khayari, Brain 
Res. 539:1-5(1991)). 

The OR sequences of the invention can be for example expressed in animal 
25 nasal epithelium by delivery with an infecting agent, e.g., adenovirus expression 
vector. Recombinant adenovirus-mediated expression of a recombinant gene in 
olfactory epithelium using green fluorescent protein as a marker is described by, e.g., 
Touhara,PA04& 96:4040-45 (1999). 

The endogenous olfactory receptor genes can remain functional and wild-type 
30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well known in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian cell can be decreased or 
5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to disrupt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals (see, e.g., 
Holzschu, Transgenic Res 6:97-106 (1997)). The insertion of the exogenous is 

10 typically by homologous recombination between complementary nucleic acid 
sequences. The exogenous sequence is some portion of the target gene to be 
modified, such as exonic, intronic or transcriptional regulatory sequences, or any 
genomic sequence which is able to affect the level of the target gene's expression; or a 
combination thereof. Gene targeting via homologous recombination in pluripotential 

15 embryonic stem cells allows one to modify precisely the genomic sequence of interest. 
Any technique can be used to create, screen for, propagate, a knockout animal, e.g., 
see Bijvoet, Hum. Mol. Genet. 7:53-62 (1998); Moreadith, J. Mol. Med. 75:208-216 
(1997); Tojo, Cytotechnology 19:161-165 (1995); Mudgett, Methods Mol. Biol. 
48:167-184 (1995); Longo, Transgenic Res. 6:321-328 (1997); U.S. Patents Nos. 

20 5,616,491; 5,464,764; 5,631,153; 5,487,992; 5,627,059; 5,272,071; WO 91/09955; 
WO 93/09222; WO 96/29411; WO 95/31560; WO 91/12650. 

The nucleic acid libraries of the invention can also be used as reagents to 
produce "knockout" human cells and their progeny. Likewise, the nucleic acids of the 
invention can also be used as reagents to produce "knock-ins" in mice. The human or 

25 rat OR gene sequences can replace the orthologous ORs in the mouse genome. In this 
way, a mouse expressing a human or rat OR can be produced. This mouse can then be 
used to analyze the function of human or rat ORs, and to identify ligands for such 
ORs. 

F. Modulators 

30 The compounds tested as modulators of an OR family member can be any 

small chemical compound, or a biological entity, such as a protein, sugar, nucleic acid 
or lipid. Alternatively, modulators can be genetically altered versions of an OR gene. 
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Typically, test compounds will be small chemical molecules and peptides. Essentially 
any chemical compound can be used as a potential modulator or ligand in the assays 
of the invention, although most often compounds can be dissolved in aqueous or 
organic (especially DMSO-based) solutions are used. The assays are designed to 
5 screen large chemical libraries by automating the assay steps and providing 
compounds from any convenient source to assays, which are typically run in parallel 
(e.g., in microtiter formats on microtiter plates in robotic assays). It will be 
appreciated that there are many suppliers of chemical compounds, including Sigma 
(St. Louis, MO), Aldrich (St. Louis, MO), Sigma-Aldrich (St. Louis, MO), Fluka 
10 Chemika-Biochemica Analytika (Buchs, Switzerland) and the like. 

The OR modulating compounds can be used in any number of consumer 
products, including, but not limited to, purfumes, fragrance compositions, 
deorderants, air fresheners, foods, drugs, etc., or ingredients thereof, to thereby 
modulate the odor of the product, composition, or ingredient in a desired manner. As 
15 one of skill in the art will recognize, OR modulating compounds can be used to 
enhance desireable odors, to block malodors, or a combination thereof 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 
20 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired characteristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual odorant compositions. 
25 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 
30 given compound length {i.e., the number of amino acids in a polypeptide compound). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing of chemical building blocks. 
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Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 
limited to, peptide libraries {see, e.g., U.S. Patent 5,010,175, Furka, Int. J. Pept. ProL 
Res., 37:487-93 (1991) and Houghton et al, Nature, 354:84-88 (1991)). Other 
5 chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids (e.g., PCT Publication No. WO 
91/19735), encoded peptides (e.g., PCT Publication WO 93/20242), random 
bio-oligomers (e.g., PCT Publication No. WO 92/00091), benzodiazepines (e.g., U.S. 
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides 

10 (Hobbs et al, PNAS, 90:6909-13 (1993)), vinylogous polypeptides (Hagihara et al, J. 
Amer. Chem. Soc, 114:6568 (1992)), nonpeptidal peptidomimetics with glucose 
scaffolding (Hirschmann et al, J. Amer. Chem. Soc, 114:9217-18 (1992)), analogous 
organic syntheses of small compound libraries (Chen et al, J. Amer. Chem. Soc, 
116:2661 (1994)), oligocarbamates (Cho et al, Scie?tce, 261:1303 (1993)), peptidyl 

15 phosphonates (Campbell et al, J. Org. Chem., 59:658 (1994)), nucleic acid libraries 
(Ausubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (U.S. Patent 
5,539,083), antibody libraries (Vaughn et al, Nature Biotechnology, 14(3):309-14 
(1996) and PCT/US96/10287), carbohydrate libraries (Liang et al, Science, 274:1520- 
22 (1996) and U.S. Patent 5,593,853), small organic molecule libraries 

20 (benzodiazepines, Baum, C&EN, Jan 18, page 33 (1993); thiazolidinones and 
metathiazanones, U.S. Patent 5,549,974; pyrrolidines, U.S. Patents 5,525,735 and 
5,519,134; morpholino compounds, U.S. Patent 5,506,337; benzodiazepines, 
5,288,514, and the like). 

Devices for the preparation of combinatorial libraries are commercially 

25 available (see, e.g., 357 MPS, 390 MPS (Advanced Chem Tech, Louisville KY), 
Symphony (Rainin, Woburn, MA), 433A (Applied Biosystems, Foster City, CA), 
9050 Plus (Millipore, Bedford, MA)). In addition, numerous combinatorial libraries 
are themselves commercially available (see, e.g., ComGenex, Princeton, NJ; Tripos, 
Inc., St. Louis, MO; 3D Pharmaceuticals, Exton, PA; Martek Biosciences; Columbia, 

30 MD; etc). 
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G - Methods for Representing and Predicting the Perception of Odor 

The invention also preferably provides methods for representing the perception 
of odor (or taste) and/or for predicting the perception of odor (or taste) in a mammal, 
including in a human. Preferably, such methods may be performed by using the 
5 receptors and genes encoding said olfactory receptors disclosed herein. 

Also contemplated as within the invention, is a method of screening one or 
more compounds for the presence of an odor detectable by a mammal, comprising: 
contacting said one or more compounds with the disclosed receptors, preferably 
wherein the mammal is a human. Also contemplated as within the invention is a 
10 method for representing olfactory perception of a particular smell in a mammal, 
comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4; 
and generating from said values a quantitative representation of olfactory perception. 
The olfactory receptors may be an olfactory receptor disclosed herein, the 
15 representation may constitutes a point or a volume in 72-dimensional space, may 
constitutes a graph or a spectrum, and may constitutes a matrix of quantitative 
representations. Also, the providing step may comprise contacting a plurality of 
recombinantly-produced olfactory receptors with a test composition and quantitatively 
measuring the interaction of said composition with said receptors. 
20 Also contemplated as within the invention, is a method for predicting the 

olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to X„ representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4, 
25 for one or more molecules or combinations of molecules yielding known olfactory 
perception in a mammal; and generating from said values a quantitative representation 
of olfactory perception in a mammal for the one or more molecules or combinations 
of molecules yielding known olfactory perception in a mammal, providing values X] 
to X n representative of the quantitative stimulation of each of n olfactory receptors of 
30 said vertebrate, where n is greater than or equal to 4, for one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal; and 
generating from said values a quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding 

-80- 

JNSDOCID: <WO O168605A2J_> 



WO 01/68805 



PCT7US01/07771 



unknown olfactory perception in a mammal, and predicting the olfactory perception in 
a mammal generated by one or more molecules or combinations of molecules yielding 
unknown olfactory perception in a mammal by comparing the quantitative 
representation of olfactory perception in a mammal for the one or more molecules or 
5 combinations of molecules yielding unknown olfactory perception in a mammal to the 
quantitative representation of olfactory perception in a mammal for the one or more 
molecules or combinations of molecules yielding known olfactory perception in a 
mammal. The olfactory receptors used in this method may include an olfactory 
receptor disclosed herein. 
10 In another embodiment, novel molecules or combinations of molecules are 

generated which elicit a predetermined olfactory perception in a mammal by 
determining a value of olfactory perception in a mammal for a known molecule or 
combinations of molecules as described above; determining a value of olfactory 
perception in a mammal for one or more unknown molecules or combinations of 
15 molecules as described above; comparing the value of olfactory perception in a 
mammal for one or more unknown compositions to the value of olfactory perception 
in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 
20 molecules to form a molecule or combination of molecules that elicits a 
predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 
perception in a mammal. 

In another embodiment of the invention, there is provided a method for 
25 simulating a fragrance, comprising: for each of a plurality of cloned olfactory 
receptors, preferably human receptors, ascertaining the extent to which the receptor 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously-ascertained interaction with one or more of the receptors, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 
30 fragrance. Interaction of a fragrance with an olfactory receptor can be determined 
using any of the binding or reporter assays described herein. The plurality of 
compounds may then be combined to form a mixture. If desired, one or more of the 
plurality of the compounds can be combined covalently. The combined compounds 
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substantially stimulate at least 75%, 80% or 90% of the receptors that are substantially 
stimulated by the fragrance. 

In another preferred embodiment of the invention, a plurality of standard 
compounds are tested against a plurality of olfactory receptors to ascertain the extent 
5 to which the receptors each interact with each standard compound, thereby generating 
a receptor stimulation profile for each standard compound. These receptor stimulation 
profiles may then be stored in a relational database on a data storage medium. The 
method may further comprise providing a desired receptor-stimulation profile for a 
scent; comparing the desired receptor stimulation profile to the relational database; 
10 and ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may further comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the scent. 

H. Kits 

15 OR genes and their homologs are useful tools for identifying olfactory receptor 

cells, for forensics and paternity determinations, and for examining olfactory 
transduction. OR family member-specific reagents that specifically hybridize to OR 
nucleic acids, such as AOLFR1 probes and primers, and OR family member-specific 
reagents that specifically bind to an OR protein, e.g.; OR antibodies are used to 

20 examine olfactory cell expression and olfactory transduction regulation. 

Nucleic acid assays for the presence of DNA and RNA for an OR family 
member in a sample include numerous techniques are known to those skilled in the 
art, such as southern analysis, northern analysis, dot blots, RNase protection, SI 
analysis, amplification techniques such as PCR, and in situ hybridization. In in situ 

25 hybridization, for example, the target nucleic acid is liberated from its cellular 
surroundings in such a form so as to be available for hybridization within the cell, 
while preserving the cellular moiphology for subsequent inteipretation and analysis. 
The following articles provide an overview of the art of in situ hybridization: Singer et 
al, Biotechniques, 4:230-50 (1986); Haase et al t Methods in Virology, vol. VII, pp. 

30 1 89-226 (1 984); and Nucleic Acid Hybridization: A Practical Approach (Names et al, 
eds. 1987). In addition, an OR protein can be detected with the various immunoassay 
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techniques described above. The test sample is typically compared to both a positive 
control {e.g., a sample expressing a recombinant OR protein) and a negative control. 

The present invention also provides for kits for screening for modulators of 
OR family members. Such kits can be prepared from readily available materials and 
5 reagents. For example, such kits can comprise any one or more of the following 
materials: OR nucleic acids or proteins, reaction tubes, and instructions for testing OR 
activity. Optionally, the kit contains a biologically active OR receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 

10 EXAMPLES 

Genomic, predicted amino acid sequence, and predicted coding sequences 
(cds), of novel G protein-coupled human odorant receptors, and classes of such 
receptors, are described. Each example describes a discrete protein and nucleic acid 
pair. Accordingly, Example 1 describes SEQ. ID. NOS. 1 and 2, for the human 

15 olfactory receptor protein designated AOLFR1, and the human DNA encoding 
AOLFR1, respectively; Example 2 describes SEQ. ID. NOS. 3 and 4, for the human 
olfactory receptor protein designated AOLFR2, and the human DNA encoding 
AOLFR2, respectively; and so on in the maimer described, through the final Example 
sequence. 

20 In the protein sequences presented herein, the one-letter code X or Xaa refers 

to any of the twenty common amino acid residues. In the DNA sequences presented 
herein, the one letter codes N or n refers to any of the of the four common nucleotide 
bases, A, T, C, orG. 



25 EXAMPLES 

AOLFRl sequences: 
MKTFSSFLQIGRNMH^ 
TYLHTPMYLFLANLSFADISSISNSW 
AYDHFVAICHPLNYTILMRPRFGILLTVISWFL 
30 KLSCSDTLINELX^IVGLSV^ 

GTIVGVTFFPSSTHPEDTDKIGAVLFTVVTP (SEQ ID 

NO: I) 



ATGAAGACTTTTAGTTCCTITTCTTCAGATCGGCAGA 
35 CCATCACTGAATTCATTCTCCTGGGATTiTTC^ 
GTGCITTTCTTGGGTATGTACCTGGTCACT 
TCAGCITGGATACGTACCTTCATACCCCCAT 
GATATTTCCTCCATTTCCA^ 
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AATCCATCTCTTATGAGAGCTGCATCAC 

GACAATTTGCTCTTGGGGACCATGGCCTATGACCACTTTGTGGCGATCTGCCACCCTCTGA 
ATTATACAATTCTCATGCGGCCCAGGTTCGGCATTTTGCTCACAGTCATCTCATGGTTCCTC 
AGTAATATTATTGCTCTGACACACACCCTTCTC 

5 CACTCTCCCACACTTCTTCTGTGACTTGGCCCCTCTGCTCAAACTGTCCTGTTCAGATACAT 
TGATCAATGAGCTTGTGTTGTTTATTGTGGGTTTATCAGTTATCATCTTCCCCT^ 

AGCTTCTTTTCCTATGTCTGCATCATCAGAGCTGTCCTGAGAGTATCTTCCACACAGGGAA 
AGTGGAAAGCCTTCTCCACITGTGGCTCTCACCT 

CATTGTAGGCGTGTACTTTTTCCCCTCCTCCACTCACCCTGAGGACACTGATAAGATTGGT 

10 GCTGTCCTATTCACTGTGGTGACACCCATGATAAACCCCTTCATCTACAGCTTGAGGAATA 

AGGATATGAAAGGTGCCCTGAGAAAGCTCATCAATAGAAAAATTTCTTCCCTTTGA (SEQ 
ED NO: 2) 



AOLFR2 sequences: 

1 5 MMMVLRNLSMEPTFALLGFTDYPKLQIPLFLVPLLM 
SHLSFVDFCYSSIVTPK1LENLVMAD 
WLLYTVAMSQRLCALLVAGSYLWGMFGPLV^ 
DILIPHLLLFSFATFNEMCTLLIILTSY^ 

YCWNSKNSRQTVKVASWYTVVNPMLNPPm (SEQ ID NO: 



ATGATGATGGTTTTAAGGAATCTGAGCATGGAGCCCACCTTTGCCCTTTTA 
ATTACCCAAAGCTTCAGATTCCTCTCTTCCTTGTGTTTCTGCT 

GTAGGAAACCTTGGGATGATCATAATAATCAAGATTAACCCCAAATTTCACACTCCTATGT 
25 ACITTTTCCTTAGTCACCTCTCTT^ 

TGCTTGAGAACTTGGTAATGGCAGATAAAAGCATC^ 

CTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTCTTGCTGGCAGTGATGGCCT 
CGCTITGTGGCCATCTGCAATCCTCTGCTTTATACAGTGGCCATGTCACAGAGGCTCTGTG 
CCCTGCTGGTGGCTGGGTCATATCTCTGGGGCATGTTTGGCCCCTTGGTACTCCTT^ 
30 GCTCTCCGGTTAAACTTCTCTGGACCTAATGT^ 
TCTCATCTCTGTGTCTGGCTCT^ 

CCTTCAATGAGATGTGTACACTACTGATCATCCTCACTTCCT^ 

GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGGGCCTCCCACC 
TGACTGCTATCACCATCTTCCATGGGACCATCCTTTTCCITTACT 
35 AACTCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACCCCAT 

ACCCTCCGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCTTTCTGGAAGTTAATACA 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



AOLFR3 sequences: 
40 MLLTDRNTSGTTFTLLGFSDYPELQWLFL^ 

LSFVDFCYSSIIAPKMLVNLVVKDRTISFLGCWQFFFFCTF\^ 

LYTVDMSQKLCVLLWGSYAWGVSCSLELTCSALKLCFHGFNTINHFFCEFSSLLSLSCSDTYI 
NQWLLFFLATFNEISTLLr/LTSYAFI^ 

PNSKNSRHTVKVASWYTW1PMLNPLIYSLRNKDVKDTVTEILDTKW (SEQ ID NO: 5) 

45 

ATGCTGCTGACAGATAGAAATACAAGTGGGACCACGTTCACCCTCTTGGGCTTCTCAGATT 
ACCCAGAACTGCAAGTCCCACTCTTCCTGGTTTTTCTGGCCATCTACAATGTCACT 
GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TTTTCCTCAGCCAACTCTCCTTTGTGGATTTCTGCTATTCCTCCATCATTGCTCCCAAGATG 
50 TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTTTTAGGATGC 
TTTTCTTCTGTACCTTTGTGGTCACTGAATCCTTTT^ 

TTCGTGGCCATTTGCAACCCTCTGCTCTACACAGTTGACATGTCCCAGAAACTCTGCGTGC 
TGCTGGTTGTGGGATCCTATGCCTGGGGAGTCTCATGTTCCTTGGAACTGACGTGCTCTGC 
TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCACTTCT 
5 5 TACTCTCCCITTCTTGCTCTGAT^ 

TTTAATGAAATCAGCACACTACTCATCGTTCTCACATCTTATGCGTTCATTGTTGTAACCAT 
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CCTCAAGATGCGTTCAGTCAGTGGGCGCCGCAAAGCCTTCTCCACCTGTGCCTCCCACCTG 

ACTGCCATCACCATCITCCATGGCACCATCCTCTTCCTTTACTGTGTGCCCAACT 

CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 

CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 
5 ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 



AOLFR4 sequences: 

MENQNNVTEFILLGLTENLELWKIFSAW 
LLDVMFSSVVAPKVIVDTLSKSTTISLK 
10 TIIMSPRVCCXMVGGAWVGGFMHAMIQLLFMYQIPFCG 

LVTLNSGMMCVAIFLILIASYTVn^CSLKSYSSKGRHKALSTC 

VTHPIDKAMAVSDSIITPMLNPLIYTLRNAEVT^ (SEQ ID NO: 7) 

ATGGAAAATCAAAACAATGTGACTGAATTCATTCTTCTGGGTCT 

1 5 TGTGGAAAATATTTTCTGCTGTGTTTCTTGTCATGTATGTAGCCACAGTGCTGGAAAATCT 
ACTTATTGTGGTAACTATTATCACAAGTCAGAGTCTC 
CCTTCTTGTCCCTTITGGATGTCATC 
ACCCTCTCCAAGAGCACTACCATCTCT^ 

ATTTCTTTGGTGGTGTGGGGATCATCCTCCTCACTGTGATGGCCTATGACCGCT 
20 CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 
GGAGGGGCTTGGGTGGGGGGATTTATGCACGCAATGATACAACTTCTCTTCATGTAT^ 
TACCCTTCTGTGGTCCTAATATCATAGATCACTTTATATGTGATTTGTTTCAGTT 
CTTGCCTGCACGGACACCCACATCCTGGGCCTCTTAGTTACCCTCAACAGTGGGATGATGT 
GTGTGGCCATCTTTCTTATCTTAATTGCGTCCTACACGGTCATCCTATGCTCC 
25 TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCTACCTGCAGCTCCCACCTCACGGTGGTTG 
TATTGTTCTTTGTCCCCTGTATTTTCTTGTACATGAGGC 

AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCTATACAC 

TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 
CTGGGAAATAA (SEQ ID NO: 8) 

30 

AOLFR5 sequences: 

MGKENCTTVAEFILLGLSDWELRVCLFLLFLLIYGVTLLANLGMIALIQVSS 
LSSVDFCYSSIIWKMLANIFNKDKAISFLGCMVQFYLFCT 
LYTVTMSWKVRVELASCCYFCGTVCSLIHLCLALRIPFYRSN^ 
35 ETLLFLVATLNESVTIMIILTSYLLrLTTILKMGSAEGRHKA^ 

SSGNSGDADKVATVFYTVVIPMLNSVIYSLRNK^ (SEQ ID NO: 9) 



ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCrTGGACTATCAGATGTCC 
CTGAGTTGAGAGTCTGCCTCTTCCTGCTGTTCCTTCTCATCTATGGAGTCACG 
40 AACCTGGGCATGATTGCACTGATTCAGGTCAGCTCTCGGCTCCACACCCCCATGTACTTTT 
TCCTCAGCCACTTGTCCTCTGTAGATTTCTGCTACTCCTCAATAATTG 

GCTAATATCITTAACAAGGACAAAGCCATCTCCTTCCTAGGGTGCATGGTGCAATTCTACT 
TGTTTTGCACTTGTGTGGTCACrGAGGTCTTCCTGCTGGCCGTGATGGCCTATGACCGC^ 
GTGGCCATCTGTAACCCTTTGCTATACACAGTCACCATGTCTTGGAAGGTGCGTGTGGAGC 
45 TGGCTTCTTGCTGCTACHTCTGTGG 

AGGATCCCCTTCTATAGATCTAATGTGATTAACCACTTTTTCTGTGATCTACCT 
AAGTCTTGCTTGCTCTGATATCACTGTG^ 

AATGAGAGTGTTACCATCATGATCATCCTCACCTCCTACCTGCTAATTCTCACCACCATCCr 
GAAGATGGGCTCTGCAGAGGGCAGGCACAAAGCCTTCTCCACCTGTGCTTCCCACCTCACA 
50 GCTATCACTGTCTTCCATGGAACAGTCCTTTCCATTTATTGCAGGCCCAGTTCAG 

GTGGAGATGCTGACAAAGTGGCCACCGTGTTCTACACAGTCGTGATTCCTATGCTGAACTC 
TGTGATCTACAGCCTGAGAAATAAAGATGTGAAAGAAGCTCTCAGAAAAGTGATGGGCTC 
CAAAATTCACTCCTAG (SEQ ID NO: 1 0) 
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AOL.FR6 sequences: 

MMASERNQSSTPTFILLGFSEYPEIQVPLFLVFLFVYT 
HLSLTDFCFSTVVTPKLLENLV^ 

PLLYTTIMSQKLCALLVAGSYTWGIVCSLILTYFLLDLSFCESTFINNFICDHSVW 
5 QRLCFIIAIFNEVSSLIIILTSYMLIFTTIMK^ 

KTSSLIVTVASWYTVAIPMI.WLIYSLRKKDINNMFEKJ.VVTKLIYH (SEQ ED NO: 1 1) 

ATGATGGCATCTGAAAGAAATCAAAGCAGCACACCCACTTTT^ 
AATACCCAGAAATCCAGGTTCCACTCTTTCTGGTTTTCTTGT^ 
1 0 GTGGGGAACTTGGGCATGATAATAATCATCAGACTCAATTCAAAACTCCATACAATCATGT 
ACTTTTTCCTTAGTCACTTGT^ 

CTGTTGGAGAACTTGGTTGTGGAATACAGAACCATCTCn^ 
TTTGTTTTGCTTGCATTTTTG 

CGTTTTGTGGCAGTTTGTAAACCCTTGCTGTATACCACT 
1 5 TCTTCTGGTGGCTGGGTCCTATACATC 

CTTCITGACTTATCGTTTTGTGAATCTACCTTCAT^ 

AATTGTTTCTGCCTCCTACTCAGACCCCTATA 

TATTCAATGAGGTGAGCAGCCTAATTATCATTCT 

ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAACTTTCTCCACCTGTGCCTCCCACC 
20 TGACAGCCATCACTATCITCCATGGAACTATCCTTTTCCTTTACTGTGT^ 
ACTTCTAGCCTCATAGTTACAGTGGCTTCTGTGTTTTACACAGTGGCGA 
ACCCATTGATCTACAGCCTTAGGAACAAAGATATCAATAACAT^ 
CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 



25 AOLFR7 sequences: 

MSYFYRLKLMKEAVLVKLPFTSLPLLLQTLSRKSRDN^ 
AIFLIMYLLAAVGNVLIIPAIYSDPRLHTPMYFFLSNLSFMDICFTTVIW 
VGCLAQMYFFMAPGNTDSYLLASMAIDRLVAICNP^ 
FRVT^LMSRLSFCASHIIKHFFCDTQPVLKLSCSDTSSSQMVV^ 
3 0 TVLRIPSAAGKWKAPSTCGSHLTAVALF 

PFIYSLRNKDMKRGLKKLQDRIYR (SEQ ID NO: 13) 



ATGAGCTATTTTTACAGGCTTAAGCTTATGAAAGAAGCTGTCTTGGTCAAACT 
CATCTCTCCCACTGCTTCTCCAAACCCTATCCAGGAAGTCCAGAGACATGGAGATAAAGAA 
3 5 CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCAACCCTCAGCTGCAG 
AAACCTCTCTTTGCCATCTTCCTCATCATGTACCTGCTCGCTGCGGTGGGGAATGTGCT 
CATCCCGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACTTTT^ 
TGTCTTTCATGGATATCTGCTTC^ 

TCAGAGACAAAGGTTATCTCCTATGTGGGCTGCCTGGCCCAGATGTAC^^ 
40 TTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCGGCTGGTGGCCATCTG 
CAACCCCTTACACTATGATGTGGTTATGAAACCACGGCATTGCCTGCTCATGCTATTGGGT 
TCTTGCAGCATCTCCCACCrACATTCCCTGTTCCGCGTGCTACTTATGTCTCGCr^ 
CTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACCCAGCCTGTGCTAAAGCT 
GCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTTAGCTGTCATTGTGAC 
45 CCCCTTCCTGTGTATCATCTTCTCCTACCTGCGAATCATGGTCACTGTGCTCAGAATCCCCT 
CTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCTCCCACCTCACTGCAGTAGCCCT 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCCCTGTCCATGTACTCAGTGGTTAGGG 
ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTTTCATCTACAG 
CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 
50 A (SEQ ID NO: 14) 



AOLFR8 sequences: 

MATSNHSSGAEFILAGLTQRPELQLPLF 
LSFmLCYSSVTITKMLVNFWEEN^ 
55 MVMSHRVCSIMMAVVY r SLGFLWATVHTTRM^ 
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LLHIGG\nSfTLATTLAVlJSYA^ 

TTMEKEKVSSWY1TIIPMLNPLIYSLRNKJ3VKNALKKM (SEQ ID NO: 15) 



ATGGCTACTTCAAACCATTCTTCAGGGGCTGAGTTTATC 
5 CAGAACITCAACTGCCACTCTTCCTCCTGTTCCTTGGAATATATGTGGTCACA 
GAACCTGGGCATGATCTTCTTAATTGCTCTCAGTTCTCAACT 
TTCTCAGTCATTTGTCTTTCATTGATCTCTGCTACT 

GTGAACTTTGTTCCAGAGGAGAACATTATCTCCTTTCTGGAATGCATTACT 
CTTCCTTATTTTTGTAATTGCAGAAGGCTACCTTCrGACA 
10 GTTGCTATCTGTCGCCCACTGCTTT^^ 

GATGGCTGTGGTATACTCACTGGGTTTTCTGTGGGCCACAGTCCATACTACCCGCATGTCA 
GTGTTGTCATTCTGTAGGTCTCATACGGTCAGTCATTATTTTTGTGATAT^ 
GACTCTGTCTTGCTCCAGCACCCACATCAATGAGATTCTGCTGTTCATTATTG 
AATACCTTAGCAACTACACTGGCGGTC^ 

1 5 TGGTATTCATTCCACTGAGGGGCAATCCAAAGCCTTTGGCACTrGTAGCT 
GCTGTGGGCATCTTTTTTGGGTCTATAACATTCATGTATT^ 

TATGGAAAAAGAGAAGGTGTCTTCTGTGTTCTACATCACAATAATCCCCATGCTGAATCCT 

CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGATGACTAGGGGA 
AGGCAGTCATCCTGA (SEQ ID NO: 16) 

20 

AOLFR9 sequences: 
MLARNNSLVTEFILAGLTDRPEFW 
LSFIDLCYSSWTPKMLMNFVSKKNnSNVGCMTRLFFF 
LYKVTMSHQVCSMLTFAAYIMGIAGATAHTGCMFRLTFCSA^ 
25 NEVVVLIWGTNITWSCTILISYYFI^ 

SSGSMEQGKWSWYTNVVPMLNPLIYSLRNKDVKVA^ (SEQ ID NO- 17) 



ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCT 
CAGAGTTCTGGCAACCCTTCTTTTTCCTGTTCCTAGTGA 
30 AACCTTGGCTTGATCACTCTTTTCGGTCTAAATTCTCACCT 
CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCTCT 
GAACTTTGTGTCAAAAAAGAATATTATCTCCAATG 
TTTCTCTTTTTCGTCATCTCTGAATGTTACATGTTGACCT 

GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCA 
3 5 CTTTTGCTGCTTACATAATGGGATTC 

ACTCACCTTCTGCAGTGCTAATATCATTAACCATTAGTTGTGTGACATA 
AGCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGT^ 
TATCACGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCATTGTCA 
ATATCAAATCCACTCAAGGAAGATCAAAAGCCTTCAGTACTC 
40 TCTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATATTAAA 
AGCAGGGAAAAGTTTTTTCTGTTTTCTACACTAA 

TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAAAATTCAG 
AGGAGAAATATATTCTAA (SEQ ID NO: 18) 



45 AOLFR10 sequences: 

MLAIWNSLVTEFILAGLTDRPEFRQPLFFL^^ 
SFIDLCYSSVFTPKMLMNFySK^ 
KVTMSHQVCSMLTTAAY1MGLAGATAHTGCM 
EVVVLIWGMMVPSCTILISYWWTSILHIKSTQGR 
50 SGSMEQGKVSSVFYTNVVPMLNPLr^SLRNKDVKVALRK^ (SEQ ID NO- 19) 



ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCT 
CAGAGTTCCGGCAACCCCTCTITTTCCTGTTTCTAGTGATCTAC 
AACCTTGGCTTGATCATTCTTTTCGGTCTAAATTCTCACCT 
55 CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCT 

GAACTTTGTATCAAAAAAGAATATTATCTCCTATGTTGGGTGCATGACTCAGCT 
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TTCTCTTTTTTGTCATCTCTGAATGCTACATATTGACCT 

GCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCAC 
TTTTGCTGCTTACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGCTTAGA 
CTCACCTTCTGCAGTGCTAATATCATCAACCATTACTTGTGTGACATACTCCCCCTCCTCCA 
5 GCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTG G GTATTAAT 
ATCATGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCATTGTCACT 
TATCAAATCCACTCAAGGAAGATCAAAAGCCTTCAGTACTTGTAGCTCTCATGTCATTGCT 
CTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATATTAAATATTCTTCTGGATCT^ 
GCAGGGAAAAGTTTCTTCTGTTTTCTACACTAATGTGGTGCCCATGCTCAATCCT 
1 0 ACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCT 
GAAGAAATATATTCTAA (SEQ ID NO: 20) 



AOLFR11 sequences: 
MTLRNSSSVTEFILVGLSEQPELQLPLF^ 
1 5 FIDLCYSCVFTPKMLNDFVSESIISYVGCMTQLFFFCFFVNSECYVLVSMA^ 
MVTMSPRVCFLLMFGSYWGFAGAIVL^^ 
SELWFIWGVITMLSSISIVISYALILSN^ 

FPGSMNHGRFASWYT>m^PMLNPSIYSLRNKDDKLALGKTLKRVLF (SEQ ID NO: 21) 

20 ATGACTCTGAGAAACAGCTCCTCAGTGACTGAGTTTATCCTTGTGGGATTATCAGAACAGC 
CAGAGCTCCAGCTCCCTCTTTTCCITCTATTCTT 

AACTTGGGCITGATCACCrTAATTGGGATAAATCCTAGCCTTCACACCCCCA 
CCTCTTCAACTTGTCCTTTATAGATCTCTGT^ 

ATGACITTGTTTCAGAAAGTATCATCTCTTATGTGGGATGTATGACTCAGCT 
25 TGTTTCTTTGTCAATTCTGAGTGCTATGTGTTGGTATCAATGGCCTATGATCGCTATGTGGC 
CATCTGCAACCCCCTGCTCTACATGGTCACCATGTCCCCAAGGGTCTGCTTTCTGCT 
TTGGTTCCTATGTGGTAGGGTTTGCTGGGGCCATGGCCCACACTGGAAGCATGCTGCGACT 
GACCTTCTGTGATTCCAACGTCATTG^^ 

TCTCCTGCACCAGCACCCATGTCAGTGAGCTGGTATTTTTCATTGTTGTTGGAGTAATCACC 
30 ATGCTATCCAGCATAAGCATCGTCATCTCTTACGCTTTGATACTCTCCAACATCCTCTG 

TCCTTCTGCAGAGGGCAGATCCAAAGCCTTTAGCACATGGGGCTCCCACATAATTGCTGTT 
GCTCTGTTTTTTGGGTCAGGGACATTCACCTACTTA 

CCATGGCAGATTTGCCTCAGTCTTTTACACCAATGTGGTTCCCATGCTTAACCCTTCGAT^ 
ACAGTTTGAGGAATAAGGATGATAAACTTGCCCTGGGCAAAACCCTGAAGAGAGTGCTCT 
35 TCTAA (SEQ ID NO: 22) 



AOLFR12 sequences: 

MERNHNPDNC^TVLNFFFADKK^ 
LGLSSRPEDQKPLFAWLPIYLITVIGNLLKLA^ 
40 NFLSETKTISYGECLTQMYFFLAFGNTDSYLLAAMAIDRYVAICNPFHYI^ 
FCIPHFHSLLfflLJLTNQLIFCASNVIHHFFCDDQPVIXLSCSSHFVK^ 
SYIJIILITVLKIPSAAGKRKAFSTCGSHLTVYTLFYGSISY 
MLNPFIYSLRNKDMKQGLAKJJVLHRMKCQ (SEQ ID NO: 23) 



45 ATGGAAAGAAACCACAATCCAGATAATTGTAATGTTTTAAATTTTT^ 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTGGAAGAATCTGTTACAGTG 
TTAGTTTATCTTTAGGTGAACCCACAACT^^ 

ATTCATCCTCCTTGGACTCTCCTCTCGACCTGAGGATCAGAAGCCGCTCTTTGCTGTGTTCC 
TCCCCATCTACCTTATCACAGTGATAGGAAACCTGCTTATCATCCTGGCCATCCGCTCAGA 

50 CACTCGTCTCCAGACGCCCATGTACTTCTTTCTAAGCATCCTGTCTITTGTT 

ATGTGACAGTCATTATCCCTAAGATGCTGGTGAACTTCTTATCAGAGACAAAGACCATCTC 
TTACGGTGAGTGTCTGACCCAGATGTACTTTTTCTTAGCCTTTGGAAACACAGACAGTTAC 
CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 
CCATTATGAGTCACAGATGCTGTGTCCTGCTTCTGGTTCTCrCCTTCTGCATTCCACAT^ 

55 CACTCCCTCCTGCACATTCTTCTGACTAATCAGCTCATCTTCTGTGCCTCCAATC^ 
TCACTTTTTCTGCGATGATCAACCAGTGCTAAAA 
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AAATCACAGTAATGACAGAAGGCTTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 

GCA IP^ CTACCTGTGGCT CTCATCTCACAGTGGTGACCCTGTTTrATGGAA^ 
TGTCTATTTTCAGCCCCTGTCCAACTATACTGTCAAGGATCAAATAGCAACA^^TATT^A^ 

AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO- 24 ^~ AltjAAGC 



5 



AOLFR13 sequences: 

^Q^GSSFTGFILLGFSDRPQLELVLFVVLLIFYIFTLLGNKTnVLSHLDPHLHW 

^^ G ^ QLL ™ RG ^^^ 

^IYy^ CLWL ^ STS ^ GFAN SLLQT^^ 
M^SELFFVSVIILLVPVALHFSYSQrYTlAV^^ 

LQPGNNYSQDQGKXISLFYTIITPMINPLIYTLRNKDVKGALK^ (SEQ ID NO 

25) 

ATGGATCAGAAAAATGGAAGTTCTTTCACTGGATTTATCCTACTGGGTTTCTCTGACAGGr' 

CTCAGCTGGAGCTAGTCCTCTTTGTGGTTcTTTTGATCITC^ 

A^^CCATCATTGTATT^^^ 

CTTCTCCAACCTAAGCTTTTTGGATCTGTGTTAC^ 

ci^ctctaggcttgggatctacagaatgcgttctcttaggagtgatggca™^ 

GCAG H G ^ GCAGGCCCCTCCACTACACAGTAGTCAT GCACCCT^^ 

CTTTTAACACTTTGTGGAAGAAATAAATTAGAACACTTTCTTTGTGAGGTTC^ 
CAAGOTGCCTGTGTTGACACTACTATGAATGAATCTGAACTOT 

TTCnTCTTGTACCTGTTGCATTAATCATATTCTCCTATAGTCAGATTGT^ 

AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 
GTGGTTTCCCTGTTCTACGGCAC^^ 

TCAGGATCAGGGCAAGKTCATCTCTCTOT^ 

CT^TATATACACTGAGGAACAAGGATGTGAAA^ 

AACTACGACTCCAGATGA(SEQ ID NO: 26) AAuoi^itlOCjMO 
AOLFR14 sequences: 

MALPLLLSPSCFASSQSLSSRMNSENLTRAAVAPAEFVLLGITNRWDLRVALFLTCLP VYI.VST . 
LGl^GMALLIRMDARLHTPMYFFIANLSLLDACYSSMGPKMLVDLLLPP^ 

Y? A f^ TECCLLAA ^™ R ™^L^^^ 
^SFCRSRKINSFFCDIPPLLAISCSDTSLNELLIJAra^ 

GSRRAASTGGSHLTAVAMMYGTLIFMYLRPSSSYALDTOKMASVFYTL^ 
VKEALRQTWSRFHCPGQGSQ (SEQ ID NO: 27) ^Vll-bLNPLIYSLRNKE 

GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCTGGGr 

CACCTATGTACTTCTTCCTGGCCAACCTCTCCCTGCTGGATGCCTGCTATrCCTCCGCC^ 
GGCCCCAAGATGCTAGTGGACCTGCTGCTGCCCCGAGCCACCATCCOTA^ 

CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTGACACCAGTCTCAATGAACTCCTTCTCT 

tcgccatctgtggcttcatccagacagccacg 

catcgctggggctgtgatccacatgcgctcggtcgagggcagtcgg^^^^cagcctc^jc 

S?I° g " cccacctcacagccgtggccatgat ™ 
cgccccagctccagctatgccctggacactgacaagatggcctctgtgttctat^ 
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TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA (SEQ ED NO: 28) 



AOLFR15 sequences: 

5 MRENNQSSTLEFILLGVTGQQEQEDFFY^ 

LVDIFFSSVTIPKMLA1OTLLGSKSISFGGCLTQMW 

YTTIMSPRSCIWLIAGSW\aGNANALPHTLLTASLSFCGNQEVANFYCDITPLLKLSCSDIHFW 
KMMYLGVGIFSWLLCIIVSYIRWSTWQVPSTKGVLKAFSTCG 

PLTNYSLKIM VTT VM YTA VTPM^ S (SEQ ED NO: 29) 

10 

ATGAGGGAAAATAACCAGTCCTCTACACTGGAAT^ 

AGGAACAGGAAGATTTCTTCTACATCCTCTTCCTGTTCATTTACCCCATCACATTG 
AACCTGCTCATTGTCCTAGCCATTTGCTCTC 

CCTTGCCAACCTCTCCTTGGTTGACATCTTCTTCTCATCGGTAACCATCCCTAAGATGCTGG 
15 CCAACCATCTCTTGGGCAGCAAATCCATCTCnTTTGGGGGATGCCTAACGCAGATGTATTT 
CATGATAGCCTTGGGTAACACAGACAGCTATATTTTGGCTGCAATGGCATATGATCGAGCT 
GTGGCCATCAGCCACCCACTTCACTACACAACAATTATGAGTCCACGGTCTTGTATCTGGC 
TTATTGCTGGGTCTTGGGTGATTGGAAATGCCAATGCCCTCCCCCACACTCTGCTCACAGC 
TAGTCTGTCCTTCTGTGGCAACCAGGAAGTGGCCAACTTCTACTGTGACATTACCCCCTTG 
20 CTGAAGTTATCCTGTTCTGACATCCACTTTCATGTGAAGATGATGTACCTAGGGGTTGGCA 
TTTTCTCTGTGCCATTACTATGCATCATTGTCTCCTATATTCGAGTCTTCTCCACAGTCTTCC 
AGGTTCCTTCCACCAAGGGCGTGCTCAAGGCCTTCTCCACCTGTGGTTCCCACCTCACGGT 
TGTCTCTTTGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCTTTGACCAATTATAGCC 
TAAAAGACGCAGTGATCACTGTAATGTACACGGCAGTGACCCCAATGTTAAATCCTTTCAT 
25 CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACTCTTCAACAAGAGAAT 
CTCCTCGTAA (SEQ ID NO: 30) 



AOLFR16 sequences: 

MRRNCTLVTEFILLGLTSRRELQILLFTLFL^ 
3 0 LSFVDLCFSSNVTPKMLEIFLSEKKSI^ 

YGSRMSKSVCSFLITVPYVYGALTGLMETM^ 

KELSMFIVAGWLSFSLFIICISYLWPAILKmSTEGRQKAFSTCGSHLTAVTIFYAT^ 
PPSKESVEQGKMVAVFYTTVIPMLNLIIYSL^ (SEQ ID NO: 31) 

35 ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACCAGTCGCCGG 
GAATTACAAATTCTCCTCTTCACGCTGTTTCTGGCCATTTACATGGTCACGGTGGCAGGGA 
ACCTTGGCATGATTGTCCTCATCCAGGCCAACGCCTGGCTCCACATGCCCATGTACTTTTTC 
CTGAGCCACTTATCCTTCGTGGATCTGTC 

AGATTTTCCTTTCAGAGAAGAAAAGCATTTCCTATCCTGCCTGTCTTGTGC^ 
40 TTTATCGCCTTGGTCCATGTTGAGATCTACATCCTGGCTGTGATGGCCTTTGACCGGTACAT 
GGCCATCTGCAACCCTCTGCTTTATGGCAGCAGAATGTCCAAGAGTGTGTGCTCCTTCCTC 
ATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACA 
ACCTAGCCTTCTGTGGCCCCAATGAAATTAATCACTTCTACTGTGCGGACCCACCACTGAT 
TAAGCTGGCTTGTTCTGACACCTACAACAAGGAGTTGTCAATGTTTATTGTGGCTGGCTGG 
45 AACCTTTCTTTTTCTCTCnTCATCATATGTATTTC 

AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTTTTCTACCTGTGGCTCCCATCTGACAG 
CTGTCACTATATTCTATGCAACCCTTTTCTTCATGTATCTCAGACCCCCCTCAAAGGAATCT 
GTTGAACAGGGTAAAATGGTAGCTGTATTTTATACCACAGTAATCCCTATGCTGAACCTTA 
TAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGTCAATGA 
50 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 

MLNFTDVTEFILLGLTSRREWQVLFFnFLVVYIITMVGM 
FVDVWFSSNVTPKMLENLFSDKKTITYAGCLVQCFFFIALVHVEm^ 
55 YGSKMSRWCn^ITFPYTYGFLTSLAATLW 
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YTMIILAGINFTYSLTVIUSYLFILIAl^ 

ESVEQGKJVIVAWYTTVIPMLNPMIYSLRNKDV^ (SEQ ID NO: 33) 

ATGCTCAATTTCACCGATGTGACAGAGTTCATTCnTTTGGGGCTAACGAGCCGTCGAGAAT 
5 GGCAAGTTCTCTTCTTCATCATCTTTCTTGTGGTCTACATCATCACCATGGTGGGCAATATC 
GGCATGATGGTGTTAATCAAGGTCAGTCCTCAGCTTAACAACCCCATGTACTIT^ 
GTCACITGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCTA 
CTGTTTTCAGATAAAAAAACAATTACTTATGCTGGTTGTTTAG 
TGCTCTTGTCCATGTGGAAATTTTTATTCT 
1 0 TTGGGAATCCTCTGCITTATGGCAGTAAAATGTCAAGGGTTGTCTGTATrC 
TTTCCCTrACATTTATGGTTTTCTGACGAGTCTGG 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCT 
GGCCTGTGCCGGGACCITTGTAAAAGAATATACAATGATCATACr^ 
ACATATTCCCTGACTGTAATTATCATCTCITACTTATTCATCCT 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCITITC 

CATTATATTCTATGGTACTCTGATCTTCATGTATCrCAGACGTCCCACAGAGGAGTCTGTC 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 34) 

20 

AOLFR18 sequences: 
MSNTNGSAITEFILLGLTDCTE^ 

NLAFVDL(^TTSNATPQMSTNIVSEKTISFAGCFTQCYIFI^ 
LRYSVKTSRRVCICLATFPYVYGFSDGLFQAILTFl^ 
25 EHAMFISAGFNLSSSLTIVLVSYAFILAAIL 

RPPTDKTVEESKIIAWYTFVSPVXNPLIYSLRNKDVKQA^ (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACTTGGGCTCACAGATTGCC 
CGGAACTCCAGTCTCTGCTTT^ 
30 AACCTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTrCT 
TCCTCACTAACTTAGCCTTTGTGGATTTGTGCTATACATCAAATG^ 
GACTAATATCGTATCTGAGAAGACCATTTC 

TCATTGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGCAATGGCCTATGA 
GGCCATATATGACCCTCTGCGCTACAGTGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTG ft 
35 GCCACATTTCCCTATGTCTATGGCTrCTCAGATGGACTCTTCCAGGCCATCCTGACCTTCCG 
CCTGACCTTCTGTAGATCCAATGTCATCAACCACrTCTACTGTGCTGACCCGCCGCT 
AGCTTTCTTGTTCTGATACITATGTCAAAGAGCATGCCATGTTCATATC 
CTCTCCAGCTCCCTCACCATCGTCTC^ 

GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 
40 TGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCACCAACA 
GTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCTTTGTGAGTC^ 
TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCCTGAGATGA 
(SEQ ID NO: 36) 



45 AOLFR19 sequences: 

METKNYSSSTSGFILLGLSSNPKLQKPLFA^ 

SFMDICFTTVIVPKMLVNFLSETKIISYVGCLIQ 

YDVVMKPWHCLLMLLGSCSISHLHSLFRVLLMSRLSFCASffllKHFF 

MVVMTETI^VWTPFLCTIFSYLQnVTVLRIPSAAGKWKA^ 
50 PLSMYSVMKGRVATVMYTVVTPMLNPFIYSL^ (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGCTTCATCCTCCrGGGCCTCTCTTCCA 
ACCCTAAGCTGCAGAAACCTCTCTTTGCCATCTTCCrCATCATGTACCT 
GGGAATGTGCTCATCATCCTGGCCATCTACTCTGACCCCAGGCTCCACACCCCTATGTACT 
55 TTTTTCTCAGCAACTTGTCTTTCATGGAT^ 

CTGGTGAATTTTCTATCAGAGACAAAGATTATCTCTTATGTGGGCTGCCTGATCCAGATGT 
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ACTTCTTCATGGCATTTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCGACCG 
GCTGGTGGCCATCTGCAACCCCTTACACTATGATGTGGTTATGAAACCATGGCATTGCCTA 
CTCATGCTATTGGGTTCTTGCAGCATCTCCCACCTACATTCCCTGTTCCGCGTGCTACTTAT 
GTCTCGCTTGTCITTCTGTGCCTCTCACATCATTAAGCACnTTTTCTGTGACACCCAGCCTG 
5 TGCTAAAGCTCTCCTGCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTT 
AGCTGTCATTGTGACCCCCTTCCTGTGTACCATCTTCTCCTACCTGCAAATCATCGTCACTG 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTGGAAGGCCITCTCTACCTGTGGCTCCCACCT 
CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCTATGTCTATTTTAGGCCTCTGTCCATGT 
ACTCAGTGATGAAGGGCCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGA 
1 0 ACCCTTTCATCTACAGCCTGAGGAACAAAGATATGAAAAGGGGTTTGAAGAAATTAAGAC 
ACAGAATTTACTCATAG (SEQ ED NO: 38) 



AOLFR20 sequences: 

MVEENHTMKNEFlLTGFTDHPELKTLLFVWFAIYLITWGNISLVALIFraCRLHTPMYIFLGN 
LALVDSCCACAITPKMLENFFSEGKRISLYECAVQFYFLCTVETADCFLIAAVAYDRYVAICNP 
LQYHIMMSKXLCIQMTTGAFIAGNLHSMfflVGLWRL 

I>ffiL\a,FIFSGSVQVFnGSVLISYLYILLTIFRMKSKEGRAKAFSTCASHFSSVSLF^GSIFFLY 
NLLEEGGNDIPAAILFTIVWLLNPFIYSLRNKEVISVLRKmLKJKSQGSVNK (SEQ ID NO: 39) 

ATGGTTGAAGAAAATCATACCATGAAAAATGAGTTTATCCTCACAGGATTTACAGATCACC 

CTGAGCTGAAGACrCTGCTGTTTGTGGTGTTCTTTGCCATCTATCTGATCACCGTGGTGGG 

GAATATTAGTTTGGTGGCACTGATATTTACACACTGTCGGCTTCACACACCAATGTACATC 

TTTCTGGGAAATCTGGCTCTTGTGGATTCTTGCTGTGCCTGTGCTATTACCCCCAAAATGTT 

AGAGAACTTCTTTTCTGAGGGCAAAAGGATTTCCCTCTATGAATGTGCAGTACAGTTTTAT 

TTTCITTGCACTGTGGAAACTGCAGACTGCTTTCTTCTGGCAGCAGTGGCCTATGACCGCT 

ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCTGCATTCA 

GATGACCACAGGCGCCTTCATAGCTGGAAATCTGCATTCCATGATTCATGTAGGGCTTGTA 

TTTAGGTTAGTTTTCTGTGGATTGAATCACATCAACCACTTTTACTGTGATACTCTTCCCTT 

GTATAGACTCTCCTGTGTTGACCCirrCATCAATGAACTGGTTCTATTCATCTTCT^ 

CAGTTCAAGTCTTTACCATAGGTAGTGTCTTAATATCTTATCTCTATATTCTTCTTACTATT 

TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCTTTTCTACTTGTGCATCCCACTTTT 

CATCAGTTTCATTATTCTATGGATCTATTTTTTTCCTATACATTAGACCAAATTTGCTT 

GAAGK3AGGTAATGATATACCAGCTGCTATTTTATTTACAATAGTAGTTCCCTTACTAAATC 

CTTTCATTTATAGTCTGAGAAACAAGGAAGTAATAAGTGTCTTAAGAAAAATTCTGCTGAA 

AATAAAATCTCAAGGAAGTGTGAACAAATGA (SEQ ID NO: 40) 



AOLFR21 sequences: 

MEPRKNVTDFVLLGFTQWKEQKVLFX^LLFYILTMVGMXrS^T^ 

TFroilYSSSISPRLISDLFFGNNSISFQSFMAQLFIEHLFGGSEWLLLVMAYDRYVAICKPLHYLV 
IMRQWVCVLLLVVSWVGGFLQSWQI^nYGLPFCGPNVIDHFFCDMYPLLKLACTDTHVIGLL 
VVANGGLSCTL\FLLLLISYGVILHSLKKLSQKGRQKAHSTCSSHITVVVFFlArPCIFMCARPAR 
TFSroKSVSWYTVITPMLNPLIYTLRNSEMTSAMKXL (SEQ ID NO- 41) 



ATGGAGCCAAGGAAAAATGTGACTGACTTTGTCCTCTTGGGCTTCACACAGAATCCAAAG 

GAGCAGAAAGTACTTTTTGTTATGTTCTTGCTCTTCTACATTTTGACCATGGTGGGCAACCT 

GCTCATTGTAGTGACCGTAACTGTCAGTGAGACCCTGGGCTCACCAATGTCCTTCTTTCTT 

GCTGGCTTAACATTTATAGATATCATTTATTCTTCATCCATTTCCCCCAGATTGATTTCAGA 

CTTGTTCTTTGGGAATAATTCCATATCCITCCAAT^ 

ACCITTTTGGTGGGTCAGAGGTCTTTCTCCTGTTGGTGATGGCCTATGACCGCTATGTGGC 

CATCTGTAAGCCCTTGCATTATTTGGTTATCATGAGACAATGGGTGTGTGTTTTGCTGCTG 

GTAGTGTCCTGGGTTGGAGGATTTCTGCAATCAGTATTTCAACTTAGCATTATTTATGGGC 

TCCCATTCTGTGGCCCCAATGTCATTGATCATTTTTTCTGTGACATGTATCCCTTATTGAAA 

CTGGCCTGCACTGACACCCATGTTATTGGCCTCTTAGTGGTGGCCAATGGAGGACTGTCTT 

GCACTATTGCGTTTCTGCTCTTACTCATCTCTTATGGTGTCATCCTGCACTCTCTAAAGAAA 

CTTAGTCAGAAAGGGAGGCAAAAAGCCCACTCAACCTGCAGTTCCCACATCACTGTGGTTG 

TCTTCTTCTTTGTTCCTTGTATTTTT^^ 
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AAATCAGTGAGTGTGTTTTATACAGTCATAA 

TGAGAAATTCTGAGATGACAAGTGCTATGAAGAAGCTTTAG (SEQ ID NO: 42) 



AOLFR22 sequences: 

5 MRXXNNXTEFVLLGFSQDPGVXKALFVMFLLTYXXTW 

LSFroAAYSTTISPKLrVGLFCDKKTISFQGCMGQLFroHFFGG 

HYLTEVD^QVCFLLLVXXMIGGFVHSAFQIVVYSLPFCGPX 

GLTVVVNSGAICMVIFNLLLISYGV^ 

VSNFPTDKFMTVFYTnTHMLSPLIYTL^ (SEQ ID NO: 

10 43) 

ATGAGACANNNNAACAATATNACAGA^ 

TGNNNAAAGCATTATTTGTCATGTTTTTACTCACATACMb^^ 

GCTCATTGTNGTGGATATTATTC 
1 5 CCTGCCTGTCATTTATAGATGCT^ 

TTATTCTGTGATAAAAAGACTATTTCCTTCCAAGGTTGCATGGGCCAGCT 

ATTTCTTTGGTGGGGCTGAGGTCTTCCTTCTGGTGGTGATGGCCTGTGATCGCT 

CATCTGTAAGCCACTGCACTATTTGACCATCATGAATCG 

TNNTNNCCATGATTGGAGGTTTTGTACATTCTGCGTT^ 
20 TTCTGTGGTCCC^ATGTCATTGTTCATTTCAGTTGTGACATGCACCCATTACT 

ATGCACTGACACCTACTTTATAGGCCTC 

GTCATTTTCAACCTTCTGTTAATCTCCTATGGAGTCATCCTAAGCT 

TCAGGAAAAGAGGGGTAAAGCCTTGTCTACCTGCAGCTCCGGCAGTACCGTTGTTGTCCTC 
TTITTTGTACCCTGTATTTTCATATATGTTAGACCTGTT^ 
25 CATGACTGTGTTTTATACCATTAT^ 

AATTCAGAGATGAGAAATGCTATAGAAAAACTCTTGGG 
TAGGAGGAGTGTCCGTCCTCATGTAG (SEQ ID NO: 44) 



AOLFR23 sequences: 
30 MAKNNLTRVTEFILMGFN^^ 

HLSLLDACYTSVITPQILATLATGKTVISYGH^ 

LLYTVAMNPRLCWSLVVGAYVCGVSGAILR^ 

NIEIVIIFFGNFVILANASVILISYLLnKTIIJCVKSSGGRAK 

GSGKSLEEDKVVSVFYTVATIPMLNPLIYS (SEQ ID NO: 45) 

35 

ATGGCCAAGAATAATCTCACCAGAGTAACCGAATTCATTCTCATGGGCTTTATGGACCACC 
CCAAATTGGAGATTCCCCTCTTTCTGGTGTTTCT 

AATGTGGGGATGATTATGTTAATCCAAGTAGATGTCAAACTCTACACCCCAATGTACTTCT 
TCCTGAGCCACCTCTCCCTGCTGGATGCCTGTTACACCTCAGTCATCACCCCTCAGATCCTA 

40 GCCACATTGGCCACAGGCAAAACGGTCATCTCCTACGGCCACTGTGCTGCCCAGTTCTTTT 
TATTCACCATCTGTGCAGGCACAGAGTGC1TTCTGCTGGCAGTGATGGCCTATGATCGCTA 
TGCTGCCATTCGCAACCCACTGCTCTATACCGTGGCCATGAATCCCAGGCTCTGCTGGAGC 
CTGGTGGTAGGAGCCTATGTCTGTGGGGTGTCAGGAGCCATCCTGCGTACCACTTGCACCT 
TCACCCTCTCCITCTGTAAGGACAATCAAATAAACTTCTTC^ 

45 CTGAAGCTTGCCTGCAGTGACACAGCAAACATCGAGATTGTCA 

TTGTGATTTTGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCTCATCATC 
TTGAAAGTGAAGTCTTCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCTCT 
CTGCTGTGGCCCTTTTCTTTGGAGCCCTTATCTTCATGTATCTGCAAAGTGGCT 
TCTCTGGAGGAAGACAAAGTCGTGTCTGTCTTCTATACAGTGGTCATCCCCATGCTGAACC 

50 CTCTGATCTACAGCTTAAGAAACAAAGATGTAAAAGACGCCTTCAGAAAGGTCGCTAGG 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 

AOLFR25 sequences: 

METGNLTWVSDFWLGLSQTRELQI^LFLMFLFVYITTVM 
55 LAVXDLCFSSVTAPKMLVDLLSEKKTISY 

RYVTVMNTQLWVGLVVATWVGGFVHSIV^ 
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SLLEFLKISNSGLLDVVWFFLLLMSYLFILVML^ 

ARPFTPFPMDKLVSIGHTVMTPMLNPMIYT^^ (SEQ ID NO: 47) 

ATGGAAACAGGGAACCTCACGTGGGTATCAGACTTTGTCTTCCTGGGGCTCTCGCAGACTC 
5 GGGAGCTCCAGCGTTTCCTGTTTCTAA 

AACATCCTTATCATCATCACAGTGACCTCTGATTCCCAGCTCCACACACCCATGTACTTTCT 
GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCTCTTCAGTCACTGCTCCCAAAATGCTAG 
TGGACCTCCTCTCTGAGAAGAAAACCATCTCTTACCAGGGCTGCATGGGTCAGATCTTCTT 
CTTCCACTTTTTGGGAGGTGCCATGGTCTT 

10 TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 
GGTGGTAGCCACCTGGGTGGGAGGCTTTGTCCACTCTATTGTCCAGCTGGCTCTGATGCTC 
CCACTGCCCTTCTGTGGCCCCAACATTTTGGATAACTTCTACTGTGATGTTCC 
GAGACTTGCCTGCACTGACACCTCACTGCTGGAGTTC 
CTGGATGTCGTCTGGTTCTTCCTCCTCCTGATGTCCTACITATTCATCCT 

15 GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 
GGTTTCCATGATCTTCGTTCCAAGCATTTACCTCTATGCCCGGCCCTTCACT 
TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 
TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 
TTGA (SEQ ED NO: 48) 

20 

AOLFR26 sequences: 

MAAKNSSVTEFILEGLTHQPGLRIPLFFLFLGFYTVTWGNLGLITLIGLNSHLHTP 
LmFCFSTTITPKMLMSFVSRKNnSFTGCMTQLFFFCFFWSESFILSAM^ 
VTMSCQVCLLLLLGAYGMGFAGAMAHTGSIMNLTFCADNLVNOT 
25 ELVWIWAVDVGMPrVTWISYALILSSILHNSSTEGRSKAFSTCSSHlIWSLFFGSG 
LSILPLEQGKVSSLFYTIIWVLNPLIYSLRNKDVKVALRJITLGRKIFS (SEQ ID NO: 49) 



ATGGCAGCCAAAAACTCTTCTGTGACAGAGTTTATCCTCGAAGGCTTAACCCACCAGCCGG 
GACTGCGGATCCCCCTCTTCTTCCTGTTTCTGGGTTTCTACAC 
30 CCTGGGCTTGATAACCCTGATTGGGCTGAACT^ 
TTTTTAACCTCTCTTTAATAGATTTCTGTTTCT 
AGTTTTGTCTCAAGGAAGAACATCATTTCCT 

CTGCTTCTTTGTCGTCTCTGAGTCCTTCATCCTGTCAGCGATGGCGTAT 
CCATCTGTAACCCACTGTTGTACACAGTCACCATGTCITGCCAGGTGTGTTTGCTCCTT^ 
35 TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCTTCTGTGCTGACAACCTTGTCAATCATTTCATGTGTGACATCCTTCCTCT 
GCTCTCCTGCAACAGCTCITACATGA^ 

GTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCATCCTCTCCAGCATTCT 
CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGT^ 
40 GTTTCTCTTTTCTTTGGTTCTC 

GAGCAAGGGAAAGTGTCCTCCCTGTTCTATACCATAATAGTCCCCGTGTTAAACCCATTAA 
TCTATAGCTTGAGGAACAAGGATGTCAAAGTTGCCCTGAGGAGAACTTTGGGCAGAAAAA 
TCTTTTCTTAA (SEQ ID NO: 50) 



45 AOLFR27 sequences: 

MPSQNYSUSEFNLFGFSAFPQEDLLPILFLLYLLMFLFTLLGNLLIMATIWIEHRLH 
SVSEILFTVAITPRMLADLLSTHHSITFVACANQMFFSFMFGFTHSFLLLVMGYDR 
YNVLMSPRDCAHLVACTWAGGSVMGMMVTO 
SSVIMGVMLVCVTALIGCLFLIILSYWIVAAILRIPSAEGRffi 
5 0 LKPKGLHSMYSDALMATTYTVFTPFLSPIIF SLRNKELKNAINKNF YRKFCPPSS (SEQ ID NO- 
51) 



ATGCCTAGTCAGAACTATAGCATCATATCTGAAT^ 

CCAGCACCTCCTGCCCATCTTGTTCCTGCTGTACCTCCTGATGTTCCTGTTCACATTGCTGG 
55 GCAACCTTCTCATCATGGCCACAATCTGGATTGAACACAGACTCCACACACCCATGTACCT 
CTTCTTGTGCACCCTCTCCGTCTCTGAGATTCTGTTCACTGT^ 
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TGGCTGATCTGCITTCCACCCATC^ 

TTCTCCTTCATGTTTGGCTTCACTCACTCCITCCTTCTCCTGGTCAT 

TGTGGCCATCTGCCACCCACTGCGTTACAATGTGCTCATGAGCCCCCGTGACTGTGCCCAT 
CTTGTGGCCTGTACCTGGGCTGGTGGCTCAGTCATGGGGATGATGGTGACAACGATAGTTT 
5 TCCACCTCACTTTCTGTGGGTCTAATC 

TGAAGTTGGCCTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTGTGT 
CACAGCCCTGATAGGCTGTTTATTCCTCATCATC 

TCTTGAGGATTCCCTCTGCCGAAGGCCGGCACAAGACATTTTCTACGTGTGTATCCCACCT 
CACTGTGGTGGTCACGCACTATAGTTTTQCCTCCTTTATCTACCT 
10 ATTCTATGTACAGTGACGCCTTGATC^ 
CCAATCATTTTCAGCCTAAGGAAC^ 
GAAAATTCTGTCCTCCAAGTTCCTGA (SEQ ID NO: 52) 



AOLFR28 sequences: 
1 5 MPNFTOVTEFIXLGLTCRQEL^ 

ADVCFSSNVTPIOvlLENLLSETKTISYVGC 

YGSKMSRTVCVRLISVXYXYGFSVSLICTL^^ 

ITMIVIAGrNFrYSLSVVLISYTLI^ 

RPTEESVEQGKMVAWYTTVIPMLNPMIYSLRNKDV^ (SEQ ID NO* 53) 

20 

ATGCCTAATTTCACGGATGTGACAGAAT^ 

GGTATGATCATTTTGATTAGCATCAGTCCT 
TCATCTGTCTTTTGCGGACGTGTGCITCTCCrCCAACGTTAC 
25 TATTATCAGAGACAAAAACCATTTCCTATGTGGGATGCT^ 

TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCTGTGATGGCCTTTGACAGGTACATGGCC 

GGCTGCAANCCTCTGCTTTATGGCAGTAAAATGTCTAGGACTGTGTGTGTT 

CTGTGNNNTATGNNTATGGATTCT^ 

ATACTTCTGTGGAAACTTTGAAATCAATCACTTCTATTGTGCAGA 

30 TTGCCTGTGGGAGAGTGCACATCAAAGAAATCACAATGATTG 

CACATATTCCCTCTCGGTGGTCCTCATCTCCTACACTCTCATTGTAGTAGCTGTGCTAC 
TGCGCTCTGCCGATGGCAGGAGGAAGGCGTTCTCCACCTGTGGGTCCCACITGACGGCTGT 
TTCTATGTTTTATGGGACCCCCATCTTCATGTATCTCAGGAGACCCACTGAGGAATCCGTA 
GAGCAGGGCAAAATGGTGGCTGTGTTTTACACCACAGTAATTCCTATGTTGAATCCCATGA 

35 TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 
ATGTGAGGCAGTAA (SEQ ID NO: 54) 



AOLFR29 sequences: 

MMSFAPNASHSPVFLLLGFSRAMSYTLLFFLFLAIYLTT^ 
40 GLSVTOMGLSTVTLPQLLAHLVSHYPTO 
PLHYALVMNHQRCACLLAI^SWVVSIL^ 

ASCSDIHSNELAIFFEGGFLMLGPCALIVLSYVRIGAAJLRLPSAAGI^ 
YGTOCVYEQPPFQNSQYQDMVASVMYTAITPLANPFVYSLHNKDVKGAi 
(SEQ ID NO: 55) 

45 

ATGATGAGCTTTGCCCCTAATGCTTC^ 
AGCTAACATCTCCTACACTCTCCTCTTCTTCCTGTTCCT 

TGGGGAATGTGACACTGGTGCTGCTCATCTCCTGGGACTCCAGACTGCACTCACCCATGTA 
TTATCTGCTTCGTGGCCTCTCTGTGATAGACATGGGGCTATCCACAGTTACACTGCCCCAG 
5 0 TTGCTGGCCCATTTGGTCTCTCATTACCCAACCATTCCTGCTGCCCGCTGCTTGGCTCAG 
CTTTTTCTTCTATGCATTTGGGGTTACAGATACACTTGTC^ 

GCTATGTGGCCATCTGTGACCCCCTGCACTATGCTTTGGTAATGAATCACCAACGGTGTGC 
CTGCTTACTAGCCTTGAGCTGGGTGGTGTCCATACTGCACACCATGTTGCGTGTGGG 
GTCCTGCCTCTTTGCTGGACTGGGGATGCTGGGGGCAACGTTAA 
55 TGACCACCGGCCACTTCTGCGAGCCTCTTGTTCTGACATACATTCTAATGAGCTGGCCATA 
TTCTTTGAGGGTGGCTTCCTTATC 
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AATTGGGGCCGCTATTCTACGTTTGCCTTCAGCTGCTGGTCGCCGCCGAGCAGTCTCCACC 
TGTGGATCCCACCTCACCATGGTTGGTTTCCTCTACGGC 

GCCTCCCTTCCAGAACTCTCAGTATCAGGACATGGTGGCTTCAGTAATGTATACTGCCATT 
ACACCTTTGGCCAACCCATTTGTGTATAGCCTCCACAATAAGGATGTCAAGGGTGCACTCT 
5 GCAGGCTGCTTGAATGGGTGAAGGTAGACCCCTGA (SEQ ED NO: 56) 



AOLFR30 sequences: 

MGFLSPMHPCRPPTQRRMAAGNHSTVTEFILKGLTKRADLQLPLFLLF 
LICLNSQLHTPMYYFLShni,SLMDLCYSSVTTPKMLVNFV 
1 0 YMLTVMAYDRYVXXCHPLLYNIIMSHHTCLLLVAVW 
FCDILPLMKLSCSSTYDVEMTVFFSAGFNIIVTSLTVLV 
AAVGMFYGSTAFMYLKPSTISSLTQENVASVFYTTVIPAILNPLI^ 
LF (SEQ ID NO: 57) 



15 ATGGGGTTCTTGTCTCCCATGCATCCCTGCAGGCCTCCCACCCAGAGGAGAATGGCTGCAG 
GAAATCACTCTACAGTGACAGAGTTCATTCTCAAGGGTTTAACGAAGAGAGCAGACCTCC 
AGCTCCCCCTCITTCTCCTCTTCCT 

ATGATCACTCTAATTTGTCTGAACTCTCAGCTGCACACCCCCATGTACTACTTTCTCAGC^ 
TCTGTCACTCATGGATCTCTGCTACT^ 

20 TGTCAGAGAAAAACATCATCTCCTACGCAGGGTGCATGTCACAGCTCTACTTCTTCCTTGT 
TTTTGTCATTGCTGAGTGTTACATGCTGACAGTGATGGCCTACGACCGCTATGTTGNCNTC 
TGCCACCCTTTGCTTTACAACATCATTATGTCTCATCACACCTGCCTGCTGCTGGTGGCTGT 
GGTCTACGCCATCGGACTCATTGGCTCCACAATAGAAACTGGCCTCATGTTAAAACTGCCC 
TATTGTGAGCACCTCATCAGTCACTACTTCTGTGACATCCTCCCTCTCATGAAGCTGTCCTG 

25 CTCTAGCACCTATGATGTTGAGATGACAGTCT^ 

ACGAGCTTAACAGTTCTTGTTTCTTACACCTTCATTCTCTCCAGCATCCTCGGCATCA 
CACAGAGGGGAGATCCAAAGCCTTCAGCACCTGCAGCTCCCACCTTGCAGCCGTGGGAAT 
GTTCTATGGATCAACTGCATTCATGTACTTAAAACCCTCCACAATCAGTTCCTTGACCCAG 
GAGAATGTGGCCTCTGTGTTCTACACCACGGTAATCCCCATGTTGAATCCCCTAATCTACA 

30 GCCTGAGGAACAAGGAAGTAAAGGCTGCCGTGCAGAAAACGCTGAGGGGTAAACTGTT^ 
GA (SEQ ID NO: 58) 



AOLFR31 sequences: 

MGTGNDTTVVEFTLLGLSEDTWCAILFLWLGIYWTLMGOT 
3 5 AF VDIGYSSSVTP VMLMSFLRKETSLP VAGCVAQLCS WTFGTAECFLLAAMAYDRYVAICSP 
LLYSTCMSPGVCIILVGMSYLGGCVNAWTFIGCLLRLSFCGPNKVNHFFCDYSP 
TFEIIPAISSGSnVATVCVIAISYIYILITILKMHSTKGRHKAFSTCT 

KSSYSTDQNKWSVF^VVn>MLNPLIYSIJRNKEK^ (SEQ ID NO: 59) 

40 ATGGGGACTGGAAATGACACCACTGTGGTAGAGTTTACTCTTTTGGGGTTATCTGAGGAT 
CTACAGTTTGTGCTATTTTATTT 

AATATCAGCATAATTGTATTGATCAGAAGAAGTCATCATCTTCATACACCCATGTACATTT 

TCCTCTGCCATTTGGCCTTTGTAGACATTGGGTACTCCTCATCAGTCACACCTGTCATGCT 

ATGAGCTTCCTAAGGAAAGAAACCTCTCTCCCTGTTGCTGGTTGTGTGGCCCAGCTCTGTT 

45 CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCTA 
TGTGGCCATCTGCTCACCCCTGCTCTACTCTACCTGCATGTCCCCTGGAGTCTGCATCATCT 
TAGTGGGCATGTCCTACCTGGGTGGATGTGTGAATGCTTGGACATTCATTGGCTGCTTATT 
AAGACTGTCCTTCTGTGGGCCAAATAAAGTCAATCACTTTTTCT 
TGAAGCTTGCTTGTTCCCATGATTTTACTTTTGAAATAATTCCAGCT 

50 ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCACCATCCT 
GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCTTCTCCACCTGCACCTCCCACCTCACT 
GCAGTCACTCTGTTCTATGGGACCATTACCTTCATTTATGTGATGCCCAAGTCCAGCTACTC 
AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 
CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTAGAATA 

5 5 AAAATATTTTCTTGA (SEQ ID NO: 60) 
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AOLFR32 sequences: 

MNSLKDGlSffiTTALTGFILLGLTDDPILR V1LFMIILS GNLSinLIRISSQLHHPMYFFLSHLAF ADM 
AYSSSVTPNMLVNFLVERNTVSYLGC^ 
MSTQVSVQLLLWYIAGFLIAVSYTTC 
5 SSGSIIWTVCVIAVCYIYILITILKMRSTEGHHKAFSTCTSH^ 

DQNKVVSVLYTVVIPMLNPLIYSLjRI^KEK (SEQ id 

NO: 61) 



ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTGGGCITAA 
1 0 CAGATGATCCAATCCTTCGAGTCATCCTCTTCATGATCATCCTAT 

ATTATTCTTATCAGAATTTCITCTCAGCTCCATCATCCTATG 

GGCTTTTGCTGACATGGCCTATTCATCTTCTGTCACACCCA^ 

TGGAGAGAAATACAGTCTCCTACCTTGGATGTGCCATCCAGCT^ 

TGCAACAGTCGAATGCGTCCTTCTGGCTGCCATC 
1 5 AGTCCACTGCTTTATTCAACCAAAATGTC 

TTTACATAGCTGGTTTTCrCATTGCTGTCTCCTATACT 

GTGGACCAAATCAAGTCAATCATTTTTT^ 

TCTGATATCAGTGTCTCCACAGTTGTTCTCT 

TGTGTGTGTCATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTCCA 
20 CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACTTCCCACCT 

CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTACTCA 
AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTGTTAGAAAAATACTTT 
ATGATGCTTGTTATTTTAGTAGAACTTCAAATAATGATATTACATAG (SEQ ID NO: 62) 

25 

AOLFR34 sequences: 
MLEGVEHLLLLLLLTDVN 

LimTVL\a)IRLHRPMCLFLCHLSFLDMTISCAIWKM^ 
ECFLYTLMAYDRFLAICKPLHYATIMTHRVCNSLALGTWLGGT^ 
30 DYIFCDIPAMLRLACADTAINELVTFADIGFLALTCFMLILTSYGYIVAA^ 
CAAHLTWIVYYVPCTFIYLRPCSQEP 
HKEVQPH (SEQ ID NO: 63) 



ATGTTAGAGGGTGTTGAGCATCTCCTTCTGCTACTTCTTTTGACAGAT 
35 AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTTCATTTT^ 

ACCACAGCTGGGAGCGCCACTCTTCTTAGCTTTCCTTGTCATCTATCT 
GAAATGGGCTCATCATCCTCACTGTCTTAGTGGACATGCGGCTCCATCGTCCCATGTGCTT 
GTTCCTGTGTCACCTCTCCTTCTTGGACATGACCATTTCTTGTGCTATTGTCCCCAAGA 
TGGCTGGCTTTCTCTTGGGTAGTAGGATTATCTCCTI^ 
40 TCTTTCCATTTCCTGGGCTGTACTGAGTGCTTCCTTTACACACTCAT^ 

CCTTGCCATTTGTAAGCCCTTACACTATGCTACCATCATGACCCACAGAGTCTGTAACTCCC 
TGGCTTTAGGCACCTGGCTGGGAGGGACTATCCATTCACTTTTCCAAACAAG 
CCGGCTGCCCTTCTGTGGCCCCAATCGGGTCGACTACATCTTCTGTGACATTCCTGCCATGC 
TGCGTCTAGCCTGCGCCGATACGGCCATCAACGAGCTGGTCACCTTTGCAGACATTGGCTT 
CCTGGCCCTCACCTGCTTCATGCTCATCCTCACTTCCTATGGCTATATTGTAGCTGCCATC^ 
TGCGAATTCCGTCAGCAGATGGGCGCCGCAATGCCTTCTCCACTTGTGCTGCCCACCTCAC 
TGTTGTCATTGTTTACTATGTGCCCTC^ 

CCCTGGATGGGGTGGTAGCTGTCrTTTACACTGTCATCACTCCCrTGC^ 
TACACACTGTGCAACAAAGAAATGAAGGCAGCATTACAGAGGCTAGGGGGCCACAAGGAA 
GTGCAGCCTCACTGA (SEQ ID NO: 64) 



AOLFR35 sequences: 

MEPLNRTEVSEFFLKGFSGYPALEHLLFPL 

NLSTLDICYTPTFWLMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAY^ 

RYHVLMSHRLCVLLMGAAWVLCLL^^ 

SVSEDFLLAGSILLLPWLAFICI^YLLILAT^ 
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LKPKSK£AHISDEVFTVLYAMVTT (SEQ ID NO: 

65) 



ATGGAGCCGCTCAACAGAACAGAGGTGTCCGAGTTCTTTCTGAAAGGATTT^ 
5 CAGCCCTGGAGCATCTGCTCTTCCCTCTGTGCTCAGCCATGTACCTGGTGACCCTCCTGGG 
GAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCTGCACACGCCCGTGTACTTC 
TTCCTG GGCAACCTCTCTACCCTG G ACATCTG CTACACGCCCACCTnTGTGCCTCTG ATGCT 
GGTCCACCTCCTGTCATCCCGGAAGACCATCTCCTTTGCTGTCTGTGCCATCCAGATGTGTC 
TGAGCCTGTCCACGGGCTCCACGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCTA 

10 CCTGGCCATCTGCCAGCCACTCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTG 
CTGATGGGAGCTGCCTGGGTCCTCTGCCTCCTCAAGTCGGTGACTGAGATGGTCATCTCCA 
TGAGGCTGCCCTTCTGTGGCCACCACGTGGTCAGTCACTTCACCTGCAAGATCCTGGCAGT 
GCTGAAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCAT 
CCTGCTGCTGCCTGTACCCCTGGCATTCATCTGCCTGTCCTACTTGCTCATCCTGGCCACCA 

15 TCCTGAGGGTGCCCTCGGCCGCCAGGTGCTGCAAAGCCITCTCCACCTGCTTG 

GGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTTCATGTACTTGAAGCCCAAGAGTAAG 
GAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATGCCATGGTCACGACCATGCTGA 
ACCCCACCATCTACAGCCTGAGGAACAAGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGG 
GCAGGAGTCGGGCCTCCAGGTGA (SEQ ID NO: 66) 

20 

AOLFR36 sequences: 

MYLVTVLRNLLSILAVSSDSOT 
CLTQMSFLVLFACIVDMFLTVMAYDCFV^ 
WIVXQFTFFKNVEISNFVCEPSQLLKLASYDSV^ 
25 SSDGKYKAFSACGCHLAWCLFYGTGIGVYLTSAV^^ 

LRNM)IQSALWRVCNKTV^Sm (SEQ ID NO: 67) 

ATGTATCTGGTCACGGTGCTGAGGAACCTGCTCAGCATCCTGGCTGTCAGCTCTGACTCCC 
ACCCCCACACACCCATGTACTTCTTCCTCTCCAACCTGTGCTGGGCTGACATCGGTTTCACC 
30 TTGGCCACGGTTCCCAAAATGATTGTGGACATGGGGTCGCATAGCAAAGTCATCTCTTATG 
GGGGCTGCCTGACACAGATGTCTTTCTTGGT 

GACTGTGATGGCTTATGACTGCTTTGTAGCCATCTGTCGCCCTCTGCACTACCCAGTCATC 
GTGAATCCTCACCTCTGTGTCTTCITCGTTTTGGTGTCCTTT^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTGGAAATCTCT^ 
35 TTGTCTGTGAGCCATCTCAACTTCTCAAGCTTGCCTCTTATGACAGCGTCATCAATAGCATA 
TTCATATATTTTGATAATACTATGTTTGGTTTTCTTCCCAT^ 

TATAAAATTGTCCCCTCCATTCTAAGGATTTCATCATCAGATGGGAAGTACAAAGCCTTCT 
CAGCCTGTGGCTGTCACCTGGCAGTTGTTTGCITATTTTATGGAACAGGCATTG 
CCTGACTTCAGCTGTGGCACCACCCCTCAGGAATGGTATGGTGGCGTCAGTGATGTACGCT 
40 GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAACAGGGACATTCAAAGTG 
CCCTGTGGAGGGTGTGCAACAAAACAGTCGAATCTCATGATCTGTT 
TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTAG 
(SEQ ID NO: 68) 



45 AOLFR37 sequences: 

MEKANETSPVMGFVLLRLSAHPELEKTFFVLn.LMYLVILLGNG 
NLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQM^ 
LRYSVIMSKAAYMPMAASSWAIGGAASVVHTS^ 
INVISMEVTNVIFLGWVLFISFSYWnTTILRIPS^ 
5 0 KPKSKDSMGADKJEDLSDKXIPLFYGVVT^ (SEQ ID 

NO: 69) 



ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGAGGCTCTCTGCCC 
ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTGATCCTGCT 
55 GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCATGTAC 
TTCTTCCTAGGGAACCTCTCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCCCACTGGT 
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CCTGGACAGCTTTTTGACTCCCCAGGAAACCATCTCCITCT 

GCACTCTCCITTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCAT^ 
GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTACAT 
GCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACACATCCTTG 
5 GCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACTTCACCTGTGAGATTCTGG 
CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACGAA 
TGTGATCTTCCTAGGAGTCCCGGTTCTGTTCAT 

CCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCTCCACCTGCTCTGCCCA 
CCTCACCGTGGTGATCGTCTTCT^ 

10 AAGGACTCCATGGGAGCAGACAAAGAGGATCnriTCAGACAAACTCATCCCCCTTTTCT 

GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO* 70) 



AOLFR38 sequences: 
1 5 MYLVTVLRNLLHIAVSS 

LTQMSFFVLFACIEDMLLTVMAYDI^ 

IVLQFTFFKNVEISNFVCDPSQLLNIA^ 

SDRKSKAFSTCGSHLAVVCLFYGTGIGVYLTSAVSP 

NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCVGEKGQPH (SEQ ID NO: 71) 

20 

ATGTACCTGGTCACGGTGCTGAGGAACCTGCTCATCATCCTGGCTGTCAGCTCTGACTCCC 
ACCTCCACACCCCCATGTGCTTCTTCCTCT 

TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCTGACACAGATGTCTTTCTTTGTCCTTTTT 

25 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCTTGGTGTCTT^ 
CAGCTGCACAGTTGGATTGTGTTACAATTCACCTT 

TTGTCTGTGACCCATCTCAACTTCTCAACCTTGCCTGTTCTGACAGTGTCATCAATAGCA 
TTCATATATTTAGATAGTATTA^ 

30 GCTAACAATGTCCCCTCCATTCTAAGAATTTCATCATCAGATAGGAAGTCTAAAG 
CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCXTAT^ 

CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAATAGGGACATTCAAAGTG 
CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCTGCr 
35 CCATCCTTTTTCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 



AOLFR39 sequences: 

MGVKNHSWTEFLLSGLTEQAELQLPLFCLFLGr^ 
LSFLDFCYSSVITPKMLSGFLCRDRSISYSGC^ 
40 LYRVIMSPRVCSLLVAAVFSVGIT[T>AVm 

LIFVlGGFNMVATSLTniSYAFILTSILRJHSKKGRCKAFSTCSSHLTAVLMFYGS 
SSSLTQEKVSSWYTTVILMLNPLIYSLRNNEVRNALMKLLRRKISLSPG (SEQ ID NO: 73) 



ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCTTCTTTCAGGATTAACTGAACAAG 
45 CAGAGCTTCAGCTGCCCCTCITCTGCCT 

AAACCTCAGCATGATCTCAATTATTAGGCTGAATCGTCAACTTCATACCCCCATGTACT 
TTCCTGAGTAGTTTGTCTTTTITAGATTT 

ATCAGGGTTTTTATGCAGAGATAGATCCATCTCCTATTCT 

TTTTCTGTGTTTGTGTTATTTCTGAATGCTACATGCTGGCAGCCATGGCCTGCGATCGCTAC 
50 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCTCTGC 
TGGTGGCTGCTGTCTTCTCAGTAGGTTTCACTGATGCTGTGATCCATGGAGGTTGTATACT 
CAGGTTGTCTTTCTGTGGATCAAACATCATTAAACATTATTTC 
TTAAACTCTCCTGCTCCAGCACnrrAT 

AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATGCTTTTATCCTCACCAG 
55 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGTTTAGCACCTGTAGCTCCCACCTGACA 
GCTGTTCTTATGTTTTATGGGTCTCTGATGTC 
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ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATACCACTGTGATTCTCATGTTGAATCCC 
TTGATATATAGTCTGAGGAACAATGAAGTAAGAAATGCTCTGATGAAACTTTTAAGAAGA 
AAAATATCTTTATCTCCAG GATAA (SEQ ID NO: 74) 



5 AOLFR40 sequences: 

MSNATLLTAFILTGLPHAPGI£)APLFGIFLVVYVLTVL^ 

FIDMWFSTVTWKMLMTLVSPSGRTISFHSCVAQLYFFHFLGSTECFLYTVMSYDRYLAISYPL 
RYTNMMTGRSCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILKLACADTS 
AhJEMVIFVNIGLVASGCFVLIVLSYVSrVCSIIJira^ 

0 RPGSRDALHGWAWYTTLTPLFKPVVYTLRNKEVKKALLKLKNGSVFAQGE (SEQ ID NO- 



ATGTCCAACGCCACCCTACTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 

TGGACGCCCCCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCrCACTGTGCTGGGGAACCT 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACITCCTCA 

CCAACCTGTCCnTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 

CTTGGTGTCCCCAAGCGGCAGGACTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTTT 

TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACCT 

GGCCATCAGTTACCCGCTCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCTCCTG 

GCCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCAT 

ATTTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCT 

GAAACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGAATATTGGGCTA 

GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 

GCGGATCCGCACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 

GTGGTCCTTTGCTTCTTTGGCCCTGGTCTTTTCATTTACCTGAGGCCAGGCTCCAGGGACGC 

CTTGCATGGGGTTGTGGCCGTTTTCTACACCACGCrGACTCCTCTTTTCAACCCTGTTGTGT 

ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAATGGGTCAGTAT 
TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 



AOLFR41 sequences: 

MNPH^JWTQVTSFVl.LGFPSSHLIQFLWLGLMVTYIVTATGKLLIIVLSWmQ 
FSFLELLLVTVVVPKMLVVILTGDHTISFVSCnQSYLYFFLGTTDFFLLAVMSLDRYLAICRPLR 
YETLMNGHVCSQLVLASWLAGFLWVLCPTV1MASLPFCGPNGIDHFFRDSWPLLRLSCGDTH 
LLKIA^AJTVlLSTLVIXGSIJ^TSVSYAC^ 

IRMSEAQSKLLNKGAS\n.SCnTPLLNPFIFTLRNDKVQQALREALGWPRLTAVMKLRVTSORK 
(SEQ ID NO: 77) 



ATGAACCCTGAAAACTGGACTCAGGTAACAAGCTTTGTCCTTCTGGGTTTCCCCAGTAGCC 

ACCTCATACAGTTCCTGGTGTTCCTGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 

CAAGCTGCTAATTATTGTGCTCAGCTGGATAGACCAACGCCTGCACATACAGATGTACTTC 

TTCCTGCGGAATTTCTCCTTCCTGGAGCTGTTGCTGGTAACTGTTGTGGTTCCCAAGATGCT 

TGTCGTCATCCTCACGGGGGATCACACCATCTCATTTGTCAGCTGCATCATCCAGTCCTACC 

TCTACTTCITTCTAGGCACCACTGACTTCTTCCTCTTGGCCGTCATGTCTCTGGATCGTTAC 

CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCCAAC 

TAGTGCTGGCCTCCTGGCTAGCTGGATTCCTCTGGGTCCTTTGCCCCACTGTCCTCATGGCC 

AGCCTGCCTTTCTGTGGCCCCAATGGTATTGACCA<^CTTTCGTGACAGTTGGCCCTTGCT 

CAGGCTTTCTTGTGGGGACACCCACCTGCTGAAACTGGTGGCTTTCATGCTCTCTACGTTG 

GTGTTACTGGGCTCACTGGCTCTGACCTCAGTTTCCTATC 

CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTTGCGCCTCGCATCTTACA 
GTGGTGGTCATCATCTATGGCAGTTCCATCTTTCTCTACATTCGTATGTCAGAGGCTCAGTC 
CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCTCTTGAACCCA 
TTCATCTTCACTCTCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCCTTGGGGTGGC 
CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 
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AOLFR42 sequences: 
MNPANHSQVAGFVLLGLSQVWEL 
GM^SFLDFCYSSITAPRMLVDLLSGNPTISFGGCL^ 
HYTLIMNQTVCALLMAASW^ 
5 LELLMVSNNGLVTLMCFLVLLGSYTALLVMLRSHSREGRSKALSTCASHI^ 
TRPFRTFPMDKAVSVLYWTPMLNPAIYTLRNK^ 
(SEQ ID NO: 79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCTCTCAGGTCT 
1 0 GGGAGCTTCGGTTTGTTTTCTTCACTGTTTTCT 

AACCTTCTTATTGTGGTCATAGTGACCTCCGACCCACACCTGCACACAACCATGTATTTTCT 
CTTGGGCAATCTTTCTTTCCTGGA 

TTGACITGCTCTCAGGCAACCCTACCATTTCCnTTGGTGGATGCCT 

TTCCACTTCATTGGAGGCATCAAGATCTTCCTGCTGACTGTCATGGCGTATGACCGCTACA 
15 TTGCCATTTCCCAGCCCCTGCACTACACGCTCATTATGAATCAGACTGTCTGTGCACT 

ATGGCAGCCTCCTGGGTGGGGGGCTTCATCCACTCCATAGTACAGATTGCATTGACTATCC 

AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACTTTTATTGTGATGTG 

CAAATTGGCCrGCACAGATACCTTTGTCITAGAGCTTTT 

GTGACCCTGATGTGTTTTCTGGTGCTTCTGGGATCGTACACAGCACTGCTAGTCATGCT 
20 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCTGTGCCTCTCACATTGCTGT 
GGTGACCTTAATCTTTGTGCCTTGCAT^ 

TGGACAAGGCCGTCTCTGTGCrATACACAATTGTCACCCCCATGCTGAATCCTGCCATCTA 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ID NO: 80) 

25 

AOLFR43 sequences: 

MQKPQLLWILATSNGNLVHAAYF 
RRLHEPMYLFLAMLSTIDLVLSSITMPKMASLFLMGIQ 
MAFDRFVAICHPLRHASVLTGCTVAO 
30 DIMKLSCTDTRVNVVYGLFIILSVMGVDSLFIGFS^ 

LWYWLIGI^VVHRLGGPTSLLHVVMANTYLLLPPVV^ 
(SEQ ID NO: 81) 



ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCTGGTCCACG 
35 CAGCATACTTCCTTTTGGTGGGTATCCCTGGCCTGGGGCCTACCATACACTTTT 

TTCCCACTGTGTTTTATGTATGCCTTGGCCACCCTGGGTAACCTGACCATTGTCCTCATCAT 
TCGTGTGGAGAGGCGACTGCATGAGCCCATGTACCTCTTCCTGGCCATGCTTTCCACTATT 
GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATGGCCAGTCTTTTCCTGATGGGCATCCA 
GGAGATCGAGTTCAACATTTGCCTGGCCCAGATGTTCCTTATCCATGCTCTGTCAGCCGTG 
40 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCTTTGTGGCCATTTGCCAC 

GCCATGCTTCTGTGCTGACAGGGTGTACTGTGGCCAAGATTGGACTATCTGCCCT 
GGGGTTTGTATTCTTCTTCCCACTGCCCTTCATCCT 

ATACTGTCACACACTCCTTCTGTCTGCACCAAGATATTATGAAGCTGTCCTGTACTGACAC 
CAGGGTCAATGTGGTTTATGGACTCTTCATCATCCTCTCAGTCATGGGTGTGGACTCTCTCT 

45 TCATTGGCTTCTCATATATCCTCATCCTGTGGGCTGTTTTGGAGCTGTCCrCTCGGAG 

GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCTGTGCTGTTCTGGTCTTCTATGTACC 
CCTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCTCCTCCATGTGGTT 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCTATGGAGCCAAGA 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 

50 NO: 82) 



AOLFR44 sequences: 

MSSCOTTHATFVLIGIPGLEKAIff 
MLAATOLALSTSTMPKILALFWFDS 
55 RHAAVLNNTVTAQIGIVAVV^ 

NVVYGLTAILLVMGVDVMFISLSYFLnRTVLQLPSKSERA 
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VVHRFGNSLHPIWVVMGDIYLLLPPVINPir/GAKTKQrRTRVLA^KJSCDKDLOAVGGK 
(SEQIDNO:83) 

ATGAGTTCCTGCAACTTCACACATGCCACCITTGTGCTTATTGGTATCCCAGGATTAGAGA 
5 AAGCCCATTTCTGGGTTGGCTTCCCCCTCCTTTCCATGTATGTAGTGGCAATGTTTGGAAAC 
TGCATCGTGGTCTTCATCGTAAGGACGGAACGCAGCCTGCACGCTCCGATGTACCTCTTTC 
TCTGCATGCTTGCAGCCATTGACCTGGCCTTATCCACATCCACCATGCCTAAGATCCTTGCC 
CTTTTCTGGTTTGATTCCCGAGAGATTAGCTTTGAGGCCTGTCnTACCCAGATGTTCTTTAT 
TCATGCCCTCTCAGCCATTGAATCCACCATCCTGCTGGCCATGGCCTTTGACCGTTATGTGG 
1 0 CCATCTGCCACCCACTGCGCCATGCTGCAGTGCTCAACAATACAGTAACAGCCCAGATTGG 
CATCGTGGCTGTGGTCCGCGGATCCCTCTTTTTTTTCCCACTGCCTCTGCTGATCAAGCGGC 
TGGCCTTCTGCCACTCCAATGTCCTCTCGCACTCCTATTGTGTCCACCAGGATGTAATGAA 
GTTGGCCTATGCAGACACTTTGCCCAATGTGGTATATGGTCTTACTGCCATTCTGCTGGTC 
ATGGGCGTGGACGTAATGTTCATCTCCnTGTCCTATTTTCTGATAATACGAACGGTTCTGC 
AACrGCCTTCCAAGTCAGAGCGGGCCAAGGCCTTTGGAACCTGTGTGTCACACATTGGTGT 
GGTACTCGCCTTCTATGTGCCACITATTGGCCTCTCAGTGGTACACCGCTTTGGAAACAGC 
CTTCATCCCATTGTGCGTGTTGTCATGGGTGACATCTACCTGCTGCTGCCTCCTGTCATCAA 
TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

AOLFR45 sequences: 

MLPSMTSTHPAWLLVGIPGLEHLHAWISIPFCFAYTLALLGNCTLLFnQAIJAALHEPMYLFLA 
MLATIDLVLSSTTLPKMLAIFWFRDQEINFFACLVQMFFLHSFSIMESAVLLAMAFDRYVAJC 
LHYTTVLTGSUTKIGMAAVARAVTLMTPLPFLLRRFFIYCRGPVIAHCYCEHMAVVRLACGDT 
SFNNIYGIAVAMFSVVLDLLFVII^YWILQAVLQLASQEARYKAFGTCVSHIGAILS^ 
SVMHRVAPvHAAPRVHILLAIFYLLFPPMVNPirYGVKTKQIR£ (SEQ ID NO: 

85) 

TGGAAACAAGAGGTAATCTTTGCAGGTGGGATAGCACAGGTTGAACTCTAATCATATATA 
CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCTGTAAAAATTGACAAGGAGATTTCCA 
GGAGCCATGCTTCCCTCTAATATCACCTCAACACATCCAGCTGTCTTTTTGTTGGTAGGAAT 
TCCTGGTTTGGAACACCTGCATGCCTGGATCTCCATCCCCTTCTGCTTTGCTTATACTCTGG 
CCCTGCTAGGCAACTGTACCCTTCTCTTCATTATCCAGGCTGATGCAGCCCTCCATGAACCC 
ATGTACCrCTTTCTGGCCATGTTGGCAACCATTGACTTGGTTCTTTCTTCTACA 
CAAAATGCTTGCCATATTCTGGTTCAGGGATCAGGAGATCAACrTCTTTGCCTGTCTGGTC 
CAGATGTTCTTCCTTCACTCCTTCTCCATCATGGAGTCAGCAGTGCTGCTGGCCATGGCC^ 
TGACCGCTATGTGGCCATCTGCAAGCCATTGCACTACACGACGGTCCTGACTGGGTCCCTC 
ATCACCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCT 
TCCTGCTCAGACGCTTCCACTACTGCCGAGGCCCAGTGATTGCCCATTGCTACTGTGAACA 
CATGGCTGTGGTAAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATTGCT 
GTGGCCATGTTTAGTGTGGTGTTGGACCTGCTCTTTGTT^ 

TCAGGCAGTTCTCCAGCTTGCCTCTCAGGAGGCCCGCTACAAAGCATTTGGGACATGTGTG 

TCTCACATAGGTGCCATCCTGTCCACCTACACTCCAGTAGTCATCTCTTCAGTCATGCACCG 

TGTAGCCCGCCATGCTGCCCCTCGTGTCCACATACTCCTrGCTATTTTCTATCTCCTTTTCC 

CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAGCAGATTCGTGAGTATGTGCT 

CAGTCTATTCCAGAGAAAGAACATGTAGATGGATAGTTCTCTTTTTTTATCCCACTTGCCA 

AGTAATGAGAATGCrGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGAGT 

ATCTTTGACAATTCTCTAGTATGATAAGGAAAATGAGGTTTCATTCCTCACAGATCTACGA 

GTCAGGTCAAACCAGGAGTGCACCTATAGTCTGGTCTGATAGTAGAGGTTTGACCTTCCCA 

TTGTCATAGACTCATCACATGGCTAAGGAAGACAAACCTCTCAAAGTGGTATTGTAATCTG 

GGTGAAAGACAGTAGGACCTTTATTGGCTGAGATTGGCCCAAACAGCTGAGTC (SEQ ID 
NO: 86) 

AOLFR46 sequences: 

MNlKHCGWHMmTWLNIREDDDSDFK^IGQIQGLSGOT 

SPXIXKLYMASPNNDSTAPVSEFLLICFPNFQSWQHWLSLPLSLLFLIAMGANTTLLITIQLEAS 
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LHQPLYYLLSLLSLLDIVLCLTVffKVLAIFWFDLRSISFPACFLQMFINmSFLTNffiSCTFMVMA 
YDRYVAICHPLRYPSIITDQFVARAVVFV1AIWAFVSLPVPMLSARLRYCA 

KLSCDD1TFNQLYQFVAGWTLLGSDLILIVISYSFILKVVLRIKAEGAVAKALSTCGSHFILILFFS 
TVLLVLVITNLARKJUPPDWILLNIL^ (SEQ ID NO 



ATGAATATAAAACATTGTGGCTGGCATATGATACATACTTGGTTAAATATAAGGGAGGAT 
GATGACAGTGATTTTAAAAACTITATTGGACAGATACAGGGCCTCAGTGGAAACCCACACT 
CTACTACGTCTAGAATGTACTTTTTATGTTTCTGTACTTCTCTACTAGG 
10 TGGGTCTCCAGATTGATCANGAAACITrACATGGCATCTCCCAACAATGACTCCACrGCCC 
CAGTCTCTGAATTCCTCCTCATCTGCTTCCCCAACTTCCAGAGCTGGCAGCACTGGTTGTCT 
CTGCCCCTCAGCCTTCTCTTCCTCCTGGCCATGGGAGCTAACACCACCCTCCTGATCACCAT 

ccagctggaggcctctctgcaccack:ccctgtactacctgctcagcctcctctccct^ 

ACATCGTGCTCTGCCrCACCGTCATCCCCAAGGTCCTGGCCATCTTCTGGTTTGACCTCAGG 
1 5 TCGATCAGCTTCCCAGCCTGCTrCCTCCAGATGTTCATCATGAACAGTTTTTTGACCATGG 
GTCCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCTGCCATCCATTGAGA 
TAC(XGTCTATCATCACTGACCAGTTTGTGGCTAGGGCCGTGGTCTTTGTTATAGCCCGGA 
ATGCCTTTGTTTCTCTTCCTGTTCCCATGCTTTCTGCCAGGCTCAGATACTGTGCAGGAA^ 
ATAATCAAGAACTGCATCTGCAGTAACCTGTCTGTGTCCAAACTCTCTTGTGATGACATCA 
CTTTCAATCAGCTCTACCAGTTTGTGGCAGGCTGGACTCTGTTGGGCTCT 
ATTGTTATCTCCTATTCTTTrATATTGAAAGTTGTGCTTAGGATCAAGGCCGAGGGTGCTGT 
GGCCAAGGCCITGAGCACGTGTGGTTCCCACTTCATCCTCATCCTCTrCITCAGCACAGTCC 
TGCTGGTTCTGGTCATCACTAACCTGGCCAGGAAGAGAATTCCTCCAGATGTCCCCATCCT 
GCTCAACATCCTGCACCACCTCATTCC(X:CAGCTCTGAACCCCATTGTTTATGGTGTGAGA 
ACCAAGGAGATCAAGCAGGGAATCCAAAACCTGCTGAAGAGGTTGTAA (SEQ ID NO: 88) 



AOLFR47 sequences: 

MSASMTLTHPTAFLLVGIPGLEHLHIWISffFCIAYTLALLGNCTLLLnQADAALHEPMYLFLA 

MLAAIDLVLSSSALPKMLAIFWFRDREI>JFFACIAQMFFL^ 

PLHYTKVLTGSLITKIGMAAVARAVTLMTPLPFLLRCIW 

TSFNNIYGIAVAMFWVLDLLLVILSYIFILQAVLLLASQEARYKAFGTCVSHIGAILA 

SVMmVARJBAAPHVfflLLANFYLLFPPMVlSfPIIYGVKTKQn^SILGWPRKDM (SEQ ID NO- 
89) 



ATGTCAGCCTCCAATATCACCTTAACACATCCAACTGCCTTCTTGTTGGTGGGGATTCCAG 

GCCTGGAACACCTGCACATCTGGATCTCCATCCCTTTCTGCITAGCATATACACTGGCCCT 

CTTGGAAACTGCACTCTCCTTCTCATCATCCAGGCTGATGCAGCCCTCCATGAACCCATGT 

ACCTCTTTCTGGCCATGTTGGCAGCCATCGACCTGGTCCTTTCCTCCTCAGCACTGCCCAAA 

ATGCTTGCCATATTCTGGTTCAGGGATCGGGAGATAAACTTCTTTGCCTGTCTGGCCCAGA 

TGTTCTTCCTTCACTCCTTCTCCATCATGGAGTCAGCAGTGCTGCTGGCCATGGCCTTTGAC 

CGCTATGTGGCTATCTGCAAGCCACTGCACTACACCAAGGTCCTGACTGGGTCCCTCATCA 

CCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCTTCCT 

GCTGAGATGTTTCCACTACTGCCGAGGCCCAGTGATCGCTCACTGCTACTGTGAACACATG 

GCTGTGGTGAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATCGCTGTGG 

CCATGTTTATTGTGGTGTTGGACCTGCTCCTTGTTATCCT 

GCAGTTCTACTGCTTGCCTCTCAGGAGGCCCGCTACAAGGCATTTGGGACATGTGTCTCTC 
ATATAGGTGCCATCTTAGCCTTCTACACAACTGTGGTCATCTCTTCAGTCATGCACCGTGTA 
GCCCGCCATGCTGCCCCTCATGTCCACATCCTCCTTGCCAATTTCTATCTGCTCTTCCCACC 
CATGGTCAATCCCATAATCTATGGTGTCAAGACCAAGCAAATCCGTGAGAGCATCTTGGGA 
GTATTCCCAAGAAAGGATATGTAG (SEQ ID NO: 90) 



AOLFR48 sequences: 

N^VDPNG^SSATYFmiGLPGLEEAQFWLAFPLCSLYLIAVLGhlLTnYIVRTEHSLHEPMYIFL 

CMLSGIDILISTSSMPKMLAIFWFNSTTIQFDA(XLQMFAIHSLSGMESTVI.LAMAFDRYVAICH 
PLRHATVLTLPRVTKIGVAAVWGAAI^^ 

RVNVVYGLIATnSAIGLDSLLISFSYLLILKTVLGLTREAQAKAFGTCVSHVCAVFIF^ 
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VHRFSKRRDSPLPVILANIY^^ (SEQ ID NO 

91) 



ATGATGGTGGATCCCAATGGCAATGAATCCAGTGCTACATACTTCATCCTAATAGGCCTCC 
5 CTGGTTTAGAAGAGGCTCAGTTCTGGTTGGCCTTC 

GTGCTAGGTAACTTGACAATCATCTACATTGTGCGGACTGAGCACAGCCTGCATGAGCCCA 
TGTATATATTTCrnrTGCATGCT^ 

AAAATGCTGGCCATCTTCTGGTTCAATTCCACTACCATCCAGTTTGATGCTTGTCTGCTACA 
GATGTTTGCCATCCACTCCTTATCTGGCATGGAATCCACAGTGC^ 
10 GACCGCTATGTGGCCATCTGTCACCCACTGCGCCATGCCACAGTACTTACGTTGCCTCGTG 
TCACCAAAATTGGTGTGGCTGCTGTGGTGCGGGGGGCTGCACTGATGGCACCCCTTCCTGT 
CTTCATCAAGCAGCTGCCCTTCTGCCGCTCCAATATCCTTTCCCATTCCTACTGCCT 
AAGATGTCATGAAGCTGGCCTGTGATGATATCCGGGTCAATGTCGTCTATGGCCTTATCGT 
CATCATCTCCGCCATTGGCCTGGACTCACTTCTCAT^ 

15 AGACTGTGTTGGGCTTGACACGTGAAGCCCAGGCCAAGGCATTTGGCACTTGCGTCTCTCA 
TGTGTGTGCTGTGTTCATATTCTATGTACCTTTCATTGGATTGTCCATGGTGCATCGCTTTA 
GCAAGCGGCGTGACTCTCCGCTGCCCGTCATCTTGGCCAATATCTATCTGCTGGTTCCT 
GTGCTCAACCCAATTGTCTATGGAGTGAAGACAAAGGAGATTCGACAGCGCATCCTTCGA 
CTTTTCCATGTGGCCACACACGCTTCAGAGCCCTAG (SEQ ID NO: 92) 

20 

AOLFR49 sequences: 
MLTFHNVCSVPSSFWLTGIPGLESL^ 

LCMLAAIDLVLSTSTIPKLLGIFWFGACDIGLDACLGQMFLIHCFATVESGrFLAM 
NPLRHSMVLTYTWGRLGLVSLLRGVLYIGPLPLMIRLRLPLYKTHVISHSY^ 
25 GDSRVNNVYGLSIGFLVLILDSVAIAASYVMff^ 

IAVSSLIHRFGQCWPPVHTLLANF^ (SEQ ID 

NO: 93) 



ATGCTCACTTTTCATAATGTCTGCTCAGTACCCAGCTCCTTCTGGCTCACTGGCATCCCAGG 
30 GCTGGAGTCCCTACACGTCTGGCTCTCCATCCCCTTTGGCTCCATGTACCTGGTGGCTGTG 
GTGGGGAATGTGACCATCCTGGCTGTGGTAAAGATAGAACGCAGCCTGCACCAGCCCATG 
TACTTTTTCTTGTGCATGTTGGCTGCCATTGACCTGGTTCTGTCTACTTCCA 
ACTTCTGGGAATCTTCTGGTTCGGTGCTTGTGACATTGGCCTGGACGCCTGCTTGGGCCAA 
ATGTTCCTTATCCACTGCTTTGCCACTGTTGAGTCAGGCATCTTCCTTGCCATGGCTTTTGA 
35 TCGCTACGTGGCCATCTGCAACCCACTACGTCATAGCATGGTGCTCACTTATACAGTGGTG 
GGTCGTTTGGGGCTTGTTTCTCTCCTCCGGGGTGTTCTCTACATTGG 
GATCCGCCTGCGGCTGCCCCITTATAAAACCCATGTTATCTCCCACTCCTACTGT 
ATGGCTGTAGTTGCCTTGACATGTGGCGACAGCAGGGTCAATAATGTCTATGGGCTGAGC 
ATCGGCTTTCTGGTGTTGATCCTGGACTCAGTGGCT 
40 CAGGGCCGTGATGGGGTTAGCCACTCCTGAGGCTAGGCTTAAAACCCTGGGGACATGCGC 
TTCTCACCTCTGTGCCATCCTGATCTTTTATGTTCCCATTGCTGTTTCTTCCCTG 
ATTTGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGC 
CTCCAATCCTCAATCCCATTGTCTATC 

CCAAATACC AAG G ATAGAAATG AAG ATTAG ATG A (SEQ ID NO: 94) 

45 

AOLFR50 sequences: 

MMJDSFFSFLLKSLIM^^ 

WMDPSLHQSJVTY1.FLSMLAAIDLVVASSTAPKALAVLLVRA 
GVLVAMAiDRYVAICHPLHHSTILHPGVIGHIGMVVLVRGLL^ 
50 CEHMAVVKLACSETTVNRAYGLTVALLWGLDVLAIGVSYAHILQAVLKW 
CGSHVCVILWYIPGMFSFLTHRFGHHWHHVH 
(SEQ ID NO: 95) 

ATGAATTTGGATTCTTTTTTCT 
55 CAGCTGGAGGCTACCCCAGCCTTCTTTTTTCCTGGT^ 

CAGGACTGGATCGCACTGCCCCTGGGCATCCITTACCTCCTTGCTCTAGTGG 
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CCATTCTCTTCATCATCTGGATGGACCCA 

ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCCACTGCACCC 

TCCTGGTTCGTGCCCAAGAGATTGGTTACACTGTCTGCCTGATCCAGATGTTCTTCACCCAT 
GCATTCTCCTCCATGGAGTCAGGGGTACTTGTGGCCATGGCTCTGGATCGCTATGTAGCCA 
5 TTTGTCACCCCTTGCACCATTCCACAATCCTGCATCCAGGGGTCATAGGGCACATCGGAAT 
GGTGGTGCTGGTGCGGGGATTACTACTCCTCATCCCCTTCCTCATTCTGTTGCGAAAACTT 
ATCTTCTGCCAAGCCACCATCATAGGCCATGCCTATTGTGAACATATGGCTGTTGTGAAAC 
TTGCCTGCTCAGAAACCACAGTCAATCGAGCTTATGGGCTGACTGTGGCCTrGCTTGTGGT 
TGGGCTGGATGTCCTGGCCATTGGTGTTTCCTATGCCCACATTCTCCAGGCAGTGCTGAAG 
1 0 GTACCAGGAAATGAGGCCCGACTTAAGGCCTTTAGCACATGTGGCTCTCATGTTTGTGTCA 
TCCTGGTCTTCTATATCCCGGGAATGTTCrrCCTTCCTCACTCACCGCriXr 

CCCCATCACGTCCATGTTCTTCTGGCCATACTGTATCGCCTTGTGCCACCTGCACTCAATCC 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 



1 5 AOLFR51 sequences: 

MCQQILRDCILLIHHLCrNRKXVSLVMLGPAYNHTMETPASFLLV 
YIIALLGNTIWTAIWMDSTRH^^ 
MFFVHLATAVETGLLLTMAFDRYVAICKPLHYKJ^ 
HLPFCGSN\TVWSYCEHIALAR^ 
20 KTAQLKALSTCGSHVGVMALYYL^^ 

GMRTKQLRERIWSYIMHVLPDHSNLGS (SEQ ID NO: 97) 



ATGTGTCAACAAATCTTACGGGATTGCATTCTTCTCATACATCATTTGTGCATTAACAGGA 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACGACACAATGGAAACCCCTG 
25 CTTCCTCCTTGTGGGTATCCCAGGACTGCAATCTTCACATCnTTGGCTGGCTATCTCACT 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCITTC^ 

TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CrTTAGTGCTTGTTTCACTCA 

30 CrGCTGCrGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACT 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATGACCATCAGAGCTATCAT 
AGCCATAACrCCACTGAGTTGGATGGTGAGTCATCrACCTTTCTGTGGCTCCAATGTGGTT 
GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCrGATTGGTTCCrCTCTTATGGTGGGCTCTGATGTGGCCTTCATTGCT 

35 GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCrCCTCAAAGACTGCT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCITTGACCATTCCAAC 

40 CTGGGTTCATGA (SEQ ID NO: 98) 



AOLFR52 sequences: 

MLGPAYNHTMETPASFLLVGIPGLQSSHLW 

CFLCVLAAVDIVMASSVWKMVSIFCSGDSSISFSACFTQMFFVHLATA\^ 
45 AICKPLHYKMLTPQVMLGMSMAVTIRAVTFMTPLSWMM 

LACADPWSSLYSUGSSLMVGSDVAFIAASYILILRAWDl^SKTAQLKAiSTCGSHV 

YLPGMASIYAAWLGQDIWLHTQVLLADLYVin > ATLNPirY r GMRTKQLL 

SNLGS (SEQ ID NO: 99) 



50 ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGCCTCCTTCCTCCTTGTGGGTA 
TCCCAGGACTGCAATCITCACATCITTGGCTGGCTATCTCACTGAGTGCCATGTACATCAC 
AGCCCTGTTAGGAAACACCCTCATCGTGACTGCAATCTGGATGGATTCCACTCGGCATGAG 
CCCATGTATTGCTTTCTGTGTGTTCrGGCTGCTGTGGACATTGTTATGGCCTCCTCCG 
ACCCAAGATGGTGAGCATCTTCTGCTCGGGAGACAGCTCCATCAGCITTAGTGCIT 

55 ACTCAGATGTTTTTTGTCCACITAGCCACAGCrGTGGAGACGGGGCrGCrGCrGACCAT 

CTTTTGACCGCrATGTAGCCATCTGCAAGCCTCTACACTACAAGAGAATTCTCACGCCTCA 
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AGTGATGCTGGGAATGAGTATGGCCGTCACCATCAGAGCTGTCACATTCATGACTCCACTG 
AGTTG G ATG ATGAATCATCTACCTTTCTGTGGCTCCAATGTG GTTGTCCACTCCTACTGTAA 

GCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCAGCAGTCTCTACAGTCTG 
ATTGGTTCCTCTCTTATGGTGGGCTCTGATGTC^ 

5 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCTCAGTTGAAAGCATTAAGCACATGT 
GGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATGGCATCCATCTATGCGG 
CCTGGTTGGGGCAGGATATAGTGCCCTTGCACACCCAAGTGCTGCTAGCTGACCTGTACGT 
GATCATCCCAGCCACTTTAAATCCCATCATCTATGGCATGAGGACCAAACAATTGCTGGAG 
GGAATATGGAGTTATCTGATGCACTTCCTCTTTGACCACTCCAACCTGGGTTCATGA (SEQ 
10 ID NO: 100) 



AOLFR54 sequences: 

MSDSM^SDNHLPDTFFLTGIPGLEAAHFWIAIPFCAMYLVALVGNA 
LFLCLLSLTDLALSSTTWKMLAILWLHAGEISFGGCLAQMFCVHSIYALESSILI^^ 
1 5 ICNPLRYTTILNHAVIGRIGFVGLFRSVAIVSPFIFLLRR^ 
MTVWVYGLTVALLAMGL^ 

SFLTHRFGHHEWKIWHIFLANLYVLWP\^ (SEQ ID 

NO: 101) 



20 ATGTCAGATTCCAACCTCAGTGATAACCATCT 

CAGGGCTGGAGGCTGCCCACTTCTGGATTGCCATCCCTTTCTGTGCCATGTATCT^ 

ACTGGTTGGAAATGCTGCCCTCATCCTGGTCATTGCCATGGACAATGCTCTTCATGCA 

ATGTACCTCTTCCTCTGCCTTCTCTCACTCACA 

CAAGATGCTGGCCATTTTGTGGCTCCATGCTGGTGAGATTTCCTTTGGTGGATGCCTGGCC 
25 CAGATGTTTTGTGTCCATTCTATCTATGCTCTGGAG 

TGATAGGTATGTGGCTATCTGTAACCCATTAAGGTATACAACCATTCTCAACCATGCTGTC 
ATAGGCAGAATTGGCTTTGTTGGGCTATTCCGTAGTC 

CTTGCTGAGGCGACTCCCCTACTGTGGTCACCGTGTCATGACACACACATACTGTGAGCAT 
ATGGGCATCGCCCGACTGGCCTGTGCCAACATCACTGTCAATATTGTCTATGGGCTAACTG 

30 TGGCTCTGCTGGCCATGGGACTGGATTCCATTCTCATTGCCATTTCCT 

CATGCAGTCTTTCACCTTCCATCTCATGATGCCCAGCACAAAGCTCTGAGTACCTGTGGCT 
CCCACATTGGCATCATCCTGGTTTTCTACATCCCTGCCTTCTTCTCCTTCCTCACCCACCG 
TTTGGTCACCACGAAGTCCCCAAGCATGTGCACATCTTTCTGGCTAATCTCTATGTGCTGG 
TGCCTCCTGTACTCAATCCTATTCTCTATGGAGCTAGAACCAAGGAGATTCGGAGTCGACT 

35 TCTAAAACTGCTTCACCTGGGGAA GA CTTCAATATGA (SEQ ID NO: 1 02) 



AOLFR57 sequences: 

MSFQVTYMFYLHWTMEKSNNSTLF^ 
LJHQPMYTFL>TYLSI^DLCYTSTVTPKLMV^ 
40 AYDRYVAICKPLHYTI1MSRQKCNTUIVCCTGGFIHSASQ 
KXACSNMMIGLLVLANSGLIALVT^ 
APALFIYIRPVTTFSEDKWALFYTILAPMf^ 
(SEQ ID NO: 103) 



45 ATGTCATTTCAGGTGACTTATATGTT^ 

GCACTTTGTTTATTCTCTTGGGGTTTTCCCAAAATAAGAAC^ 
TTATTTTTGTTTTGCTACATTGCTATTTGGATGGGAAACT^ 

GTGCACCCAGCTCATTCACCAACCCATGTATTTCTTCCTCAATTACCTCTCACTCTCCGACC 
TTTGCTACACATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGCAGAAAGAAAGAC 
50 CATTTCCTATAATAACTGTATGATACAACTCTTTACCACCCATTTTTTTGG^ 

TCTTCATTCTCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGCCCCTGCACTA 
CACCATTATTATGA GCA GGCAAAAGTGTAACACAATCATCATAGTTTGTTGTA CTGG GGGA 
TTTATACATTCTGCCAGTCAGTTTCTT^ 

GATAGATCACTACTTCTGTGATGTGTATCCTTTGCTGAAATTGGCCTGTTCTAA 
55 TGATAGGTCTCITAGTCATTGCTAATTCAGGCTTAATTGCTTTGG 
TTGTTGTCTTATGTTTTTATATT 



-106- 



BNSDOCID: <WO 0166805A2_I_> 



WO 01/68805 



PCT/US01/07771 



AAGCTCTTGCCACTTGTAGTTCTCATGTAATTGTTGTGGTCCTGTTTTTTGCTCCTGCATTG 

TTCATTTACATTAGACCGGTCACAACATTCTCAGAAGATAAAGTGTTTGCCCnTTITTATAC 

CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCTGAGAAACACAGAGATGAAGAAC 

GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTGAAAAGAAATCAACTITrCTGArSEO 
5 ID NO: 104) v v 



AOLFR58 sequences: 
MFSMTTEA1NNFALGCTNLLMTMIPQ 

VLLGI^QNPNVQEIWVWLFVYIATVGG>MLIWTILSSPALLVSPMYFFLGFLSFLDACFSSVI 
0 TPKMIVDSLYVTKTISFEGCMMQLFAEHFPAGX^VIVLTAMAYDRYVAI 
CGILMGVAWTGGLLHSMIQIIJTTQLPFCGPNVIN^^ 
FICIIKFSLLLVSYAVILLSLRTHSSEGRWKAI.STCGSHIAVVI^^ 
AIFYIIO^LL^IJYTFRNKEVKQAMRRIWNRIMWS (SEQ ID NO: 105) 

5 ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTTGTTAA 

TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTCCTAATTGCAGACTATA 

CATGATCCCTGTTGGAGCITrCATCTTTTCCTTGGGAAACATGCAAAACCAAAGCT^ 

ACTGAGTTTGTCCrCCTGGGACTTTCACAGAATCCAAATGTTCAGGAAATAGTATTTGTTG 

TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCTAATTGTAGTAACCATTCTC 
AGCAGCCCTGCTCTTCTGGTGTCTCCT^ 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
ACCATCTCTTTTGAAGGCTGCATGATGCAGCTCTTTG 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 
TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 
GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTTTCCAGCTTCCCTTT^ 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGOTGCCTGCACTGATACTC 

A^TCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACTTCTCCTrG 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCTGAAGGGCGCTG 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCTTTGTCCCATGCA 

TATTTGTATATACACGACCTCCATCTGCTTTTTCCCTTGACAAAATGGCGGCAATATTTTAT 

ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACTTTCAGGAATAAGGAAGTAAAAC 

AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 106) 



AOLFR59 sequences: 

mgdwnnsdavepifilrgfpgleyvhswlsiij(x^ 

SlIAVNDLGMSI^TLPTMIAVLWLDAPEIQASACTAQLFFmTFTFLESSVL 
PLHYPmTNS\aGKIGLACLLRSLGVVLPTPLLLRirraYCHGNALSHAFCLHQDVIJa^CTDA 
RTNSp'GLCVVlATLGVDSIFILLSYVLILKIVLDLASREEQLKALNT^ 
MVHRFGOILSPIVHILMADryi.LLPPVLNPIVYSWTKQIRLGILHKFVLRRRF (SEQ ID NO- 



ATGGGAGACTGGAATAACAGTGATGCTGTGGAGCCCATATTTATCCTGAGGGGTTTTCCTG 
GACTGGAGTATGTTCATTOTGGCTCTCCATCCTCTTCTGTCTTGCATATITGGTAGCATrT 
ATGGGTAATGTTACCATCCTGTCTGTCATTTGGATAGAATCCTCTCTCCATCAGCCCATGTA 
TTACTTTATTTCCATCTTAGCAGTGAATGACCTGGGGATC 

TGCTTGCTGTGTTATGGTTGGATGCTCCAGAGATCCAGGCAAGTGCTTGCTATGCTCAGCT 

GTTCTTCATCCACACATTCACATTCCTGGAGTCCTCAGTGTTGCTGGCCATGGCCTTTGACC 

GTTTTGTTGCTATCTGCCATCCACTGCACTACCCCACCATCCTCACCAACAGTGTAATTGGC 

AAAATTGGTTTGGCCTGTTTGCTACGAAGCTTGGGAGTTGTACTTCCCACACCTTTGCTACT 

GAGACACTATCACTACTGCCATGGCAATGCCCTCTCTCACGCCTTCTGTTTGCACCAGGAT 

GTTCTAAGATTATCCTGTACAGATGCCAGGACCAACAGTATTTATGGGCTTTGTGTAGTCA 

TTGCCACACTAGGTGTGGATTCAATCTTCATACTTCTTTCTTATGTTCTGATTCTTAATACT 

GTGCTGGATATTGCATCTCGTGAAGAGCAGCTAAAGGCACTCAACACATGTGTATCCCATA 
TCTGTGTGGTGCTTATCTTCITTC^ 

AAGCATCTGTCTCCCATAGTCCACATCCTCATGGCAGACATCTACCTTCTTCTTCCCCCAGT 
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CCTTAACCCTATTGTCTATAGTGTCAGAACAAAGCAGATTCGTCTAGGAATTCTCCACAAG 
TTTGTCCTAAGGAGGAGGTTTTAA (SEQ ID NO: 108) 



AOLFR60 sequences: 

5 MFLP^TQFHPSSFLLLGffGLETLHIWIGFP^ 

MLATTDVGLSTATIPKJVILGIFWINLRGIIFEACLTQMFFIH^ 
PLQYSAILTNKWS\aGLGWVRALIFVIPSILLnj^^ 

IYGLCAICmVFDIT\aALSYVHlLCAWPU.PTHEPRLKSLSTCGSHVCVILAPYTPALFSnvlTHC 
FGimVPRYlfflLLANLWVWPMLNPVIYGWTKQIYKCVKKJLLQEQGMEKEEYLmTI^ 
10 (SEQ ID NO: 109) 



ATGTTCCTTCCCAATGACACCCAGTTTCACCCCTCCrCCTTCCTGTTGCTGGGGATCCCAGG 

ACTAGAAACACTTCACATCTGGATCGGCTTTCCCITCTGTGCTGTGTACATGATCGCACTC 

ATAGGGAACrTCACTATTCTACTTGTGATCAAGACTGACAGCAGCCTACACCAGCCCATGT 

1 5 TCTACTTCCTGGCCATGTTGGCCACCACTGATGTGGGTCTCTCAACAGCTACCATCCCTAA 
GATGCTTGGAATCTTCTGGATCAACCTCAGAGGGATCATCFTTGAAGCCTGCCTCACCCAG 
ATG mill ATCCAC AACTTCACACTTATGGAGTCAGCAGTCCTTGTGG CAATGGCTTATG 
ACAGCTATGTGGCCATCTGCAATCCACTCCAATATAGCGCCATCCTCACCAACAAGGTTGT 
TTCTGTGATTGGTCTTGGTGTGTTTGTGAGGGCITTAATTTTCGTCATTCCCTCTATACT^ 

20 TTATATTGCGGTTGCCCTTCTGTGGGAATCATGTAATTCCCCACACCTACTGTGAGCACAT 
GGGTCTTGCTCATCTATCTTGTGCCAGCATCAAAATCAATATTATTTATGGTTTATGTGCCA 
TTTGTAATCTGGTGTTTGACATCACAGTCATTGCCCTCTCITATGTGCATATTCTTTGTGCT 
GTTTTCCGTCTTCCTACTCATGAGCCCCGACTCAAGTCCCTCAGCACATGTGGTTCACATGT 
GTGTGTAATCCTTGCCTTCTATACACCAGCCCTCTITTCCrrTTATGACTCATTGCTTTGGCC 

25 GAAATGTGCCCCGCTATATCCATATACTCCTAGCCAATCTCTATGTTGTGGTGCCACCAAT 

GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 

ATTATTGCAGGAACAAGGAATGGAAAAGGAAGAGTACCTAATACATACGAGGTTCTGA 
(SEQ ID NO: 110) 



30 AOLFR61 sequences: 

MSHNTSYVEITTFFLVGMPGLEYAHIWISIPICSMYL^ 

AMSDLGLSI^SLPT\O.SIFLFNAPETSSSACFAQEFFmGFS\nLESSVLLIMSFDRFIAJHNPLRYT 
SILTTVRVAQIGIWSFKSMLLV1PFPFTLRSLRYC 
GFFGALCLMVDFILIAVSYTLILKTVPGIASKJOJELKALNTCV^ 
35 HVSPLINVLMANVLLLWPLMKPIVYCVKTKQIRVRVVAKLCQWKI (SEQ ID NO- 1 1 1) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGGGATGCCAG 

GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCTATT 

CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCCTTGCATGGGCCCATGT 

40 ACTATTTTCTTTCCATGTTGGCTATGTCAGACTTGGGTTTGTCTTTATCATCTCTGCCCACT 
GTGTTAAGCATCTTCCTGTTCAATGCCCCTGAAACTTCTTCTAGTGCCTGCTTTGCCCAGGA 
ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 
GATTCCTAGCCATCCACAATCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCCTGGTTCTTCCCTTCCCTTTCACTT 

45 TAAGAAGCTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCTTTTTTGGAGCA 
CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTCTTACACCCTGATCCTCAAGACTGT 
ACCGGGAATTGCATCCAAAAAGGAGGAGCTTAAGGCTCTCAATACTTGTGTTTCACACATC 
TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCGG 

50 GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTACCTCCGCTGA 
TGAAACCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGCAAAATT 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 

55 MFTHhJKSIFHPVTFFLIGIPGLEDFHMWISGPFCSVYLVALL^ 

AILSTIDLALSATSVPPJVTLGIFWFDAHEINYGACVAQMFLIHAFTGNffiAEVLLAMAFDRYV 
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APLHYATILTSLVLVGISMCIV]^ 
NGIYGLFVVSFFVL^VLIGISYVYILRAW 

HRFGHQIPGYIHILVANLYLIIPPSLNPEryGVRTKQIR^ (SEQ ID NO: 1 13) 

5 ATGTTTTATCACAACAAGAGCATATTTC^ 

TCTGGAAGACTTCCACATGTGGATCTCCGGGCCnTTCTGCTCTGTTTACCTTGTG 
TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCTCCGGGAGCCCATGTT 
CTACTTCCTGGCCATTCTTTCCACTATTGATTTGGCCCTTTCTG 
TGCTGGGTATCTTCTGGTTTGATGCT^ 
10 GTTTCTGATCCATGCCTTCACTGGCATGGAGGCTGA 

CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCCCTAGTGTTGGT 
GGGCATTAGCATGTGCATTGTAATTCGTCCCGTTTTACTTACACTTCCCATGGTCT 
TCTACCGCCTACCCTTTTGTCAGGCTCACATAATAGCCCATTCCTACTG 
CATTGCAAAATTGTCCTGTGGAAACATC^ 
1 5 CITTCITTGTTCTGAACCTGGTC 

TTCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATGTTG 
GAGTCATCTGTGTTTTCTATATC^ 

CAAATACCAGGTTACATTCACATTCTTGTTGCCAATCTCTATTTGATTATCCCACCCT 

CAACCCCATCATTTATGGGGTGAGGACCAAACAGATTCGAGAGCGAGTGCTCTATGTTTTT 
20 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSIINTSYVEITTFFLVGMPGLEYAHIWISIPIC^ 
AMSDLGLSLSSLPTVLSIFLFNAPEISSNACFAQ 
25 ILTTVRVAQIGIVFSFKSMLLVO>FPFTLRNLRYCKK^ 
GFFGALCLMVDFILLWSYTLILKWLGIASKK^ 

HVSPLINVLMANVLLLWPLTNPIWCVKTKQIRVRW (SEQ ID NO: 115) 

ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCTTCTTGGTTGCKj 
30 GGCTAGAATATGCACACATCTGGATCTCTATC^ 

CTAGGAAATGGCACCATTCITT^ 

ACTATTTTCTTTCCATGTTGGCT^^ 

GTGTTAAGCATCTTCCTGTTC^ 

ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCT 
35 GATTCCTAGCCATCCACAACCCT^ 

CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCCTGGTTCT^ 

TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCT 

TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTAT^ 

CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTC^ 
40 ACTGGGAATTGCATCCAAAAAGGAGCAGCTTAAGGCTCTCAATACTTGTGTT^ 

TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCCG 

GCATGTCTCTCCCCTCATTAATGTTCTCATGGC^ 

CGAACCCAATTGTTTATTGTGTAAAAACTA^ 

GTGTCAACGGAAGATTTAA (SEQ ID NO: 116) 

45 

AOLFR64 sequences: 

MTILLNSSLQRATFFLTGFQGLEGLHGWISIP 

MLAVTDLGLCLSTLPTVLGn^WFDTREIGIPACFTQLFFIHTLSSMESSVLLSMSIDRSVAV 
HDSTVLTPACIVKMGLSSVLRSALLILPLPFLLKRFQYCHSHVLAHA 
50 HIYGLFWACTYGVDSLLIFLSYALIL^^ 

HRFGEHLPRVVIiLFMSYVYLLVPPLMNPir^SK (SEQ ID 

NO: 117) 



ATGACAATTCTTCTTAATAGCAGCCT^ 
55 GTCTAGAAGGTCTCCATGGCTGGATCTCTATTCCCTTCTGCITCATCTACCT 

TTGGGGAACCTCACCATTCTCCACGTCATTTGTACTGATGCCACTCTCCATGGAC 
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ACTATTTCTTGGGCATGCTAGCTGTCACAGACTT^ 

GTGCTGGGCATTTTCTGGTTTGATACCAGAGAGATTGG 

TCTTCTTCATCCACACCTTGTCTTCAATGGA^^ 

CGCTCCGTGGCCGTCTGCAACCCACTGCATGACTCCACCGTCCTGACACCTGCATGTATTG 
5 TCAAGATGGGGCTAAGCTCAGTGCTTAGAAGTGCTCTCCTCATCCTCCCCTTGCCATTCCTC 
CTGAAGCGCTTCCAATACTGCCACTCCCATGTGCTGGCTCATGCITATTGTCTTCACCT 
GATCATGAAGCTGGCCTGCTCTAGCATCATTGTCAATCACATCTATGGGCTCTTTGTTGTG 
GCCTGCACCGTGGGTGTGGACTCCCTGCTCATCTTTCTCTCATACGCCCTCATCCTTCGCAC 
CGTGCTCAGCATTGCCTCCCACCAGGAGCGACTCCGAGCCCTCAACACCTGTGTCTCTCAT 
10 ATCTGTGCTGTACTGCTCTTCTACATCCCCATGATTGGCTTGTCTCTTaTGCATCGCTTTGG 
TGAACATCTGCCCCGCGTTGTACACCTCTTCATGTCCTATGTGTATCTGCTGGTACCACCCC 
TTATGAACCCCATCATCTACAGCATCAAGACCAAGCAAATTCGCCAGCGCATCATTAAGAA 
GTTTCAGTTTATAAAGTCACTTAGGTGTTTTTGGAAGGATT (SEQ ID NO: 118) 

15 AOLFR65 sequences: 

MAGRMSTSNHTQFHPSSFLLLGIPGLEDV^ 

YYFLAMLDSIDLGLSTATIPKMLGIFWFNTKEISFGGCLSHMF 

AICKPLRYTMILTSKHSLIAGIAVL^ 

IKVNlIQ^GLGhnSLLLLD VILIILS YVR1L Y AVF S WEARLKALNTCGSHIG VILAFFTP AFFSFL 
20 THRFGHNIPQYIHIILANLYVVVPPALNPVIYGVRTKQTRERV (SEQ ID NO: 1 1 9) 



ATGGCAGGAAGAATGTCTACGTCTAATCACACCCAGTTCCATCCTTCTTCATTCCTACTGCT 

GGGTATCCCAGGGCTAGAAGATGTGCACATTTGGATTGGAG 

CnTTGTTGCACTCCTGGGAAACACTGCTCTCTTGTTTGTG 

25 ATGAGCCTATGTACTACTTCCTGGCCATGTTGGATTCCATTGACCTGGGCTTGTCTACAGC 
CACCATCCCCAAAATGTTGGGCATCTTCTGGTTCAATACCAAAGAAATATCTI^ 
TGCCTTTCTCACATGTTCTTCATCCATTTCTTCACTGCTATGGAGAGCATTGTGTTGGT^ 
CATGGCCTTTGACCGCTACATTGCCATTTGCAAACCTCTTCGGTACACCATGATCCTCACCA 
GCAAAATCATCAGCCTCATTGCAGGCATTGCTGTCCTGAGGAGCCTGTACATGGTTGTTCC 

30 ACTGGTGTTTCTCCTTCTGAGGCTGCCCTTCTGTGGGCATCGTATCATCCCTCATACTTATT 
GTGAGCACATGGGCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTAGGTTTGG 
CCTTGGCAACATATCTCTCTTGTTACTGGATGTTATCCTTATTATTCTCTCCT 
TCCTGTATGCTGTCTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCTCAACACCTGT 
GGTTCTCATATTGGTGTTATCTTAGCCTTTTTTACACCAGCATT^ 

3 5 TCGTTTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTGTATGTGGTTG 
TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 
TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 



AOLFR66 sequences: 

40 MSFLNGTSLTPASFILNGIPGLEDVHLWISFPLC 

ALLSFTDVLMCTSTLPNTLFILWFNLKEIDFKACLAQMFFVTiTFTGM 

CFPLRYATILTNSVLAXAGFLTFLRGVMLVIPSTFLTKRLPY 

VRWAIYGLIVALLIGGFDILCITISYTMILQAWSLSSADARQKAFSTCT 

TFFTHHFGGHTIPLHIHIIMAN^ (SEQ 
45 ID NO: 121) 



ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCTTCATTCATCCTAAATGGCATCCCTG 
GTTTGGAAGATGTGCATTTGTGGATCTCCTTCCCACTGTGTACCATGTACAGCATTGCTATT 
ACAGGGAACTTCGGCCTTATGTACCTCATCTACTGTGATGAGGCCTTACACAGACCTATGT 
50 ATGTCTTCCTTGCCCTTCTTTCCTTCACAGATGTGCTCATGTGCACCAGCACCCT^ 
ACTCTCTTCATATTGTGGTTTAATCTCAAGGAGATTGATTTTA^ 

GTTCTTTGTGCACACCTTCACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGGAC 
CACTGTGTGGCCATCTGCTTCCCTCTGCGTTATGCCACCATCCTCACTAATTCAGTCATTGC 
TAAAGCTGGGTTCCTCACTTTTCTTAGGGGTC 
55 CCAAGCGCCTTCCATACTGCAAGGGCAACGTCATACCCCACACCTACTGTGACCACATGTC 
TGTGGCCAAGATATCTTGTGGTAATGTCAGGGTTAACGCCATCTATGGTTTGATAGTTGCC 
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CTGCTGATTGGGGGCTTTGATATCCTGTGCATTACA 

AGTTGTGAGTCTATCATCAGCAGATGCTCGACAGAAGGCCTTCAGCACCTGCACTGCCCAC 
TTCTGTGCCATAGTCCTCACCTATGTTCCAGCCTTCTTTACCTTCTT^ 
GGGACACACCATTCCTCTACACATACATATTATT^ 
5 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCITTCTTAAGGGAAAGGACAATTCTCATAACTT^ (SEQ ID NO: 122) 



AOLFR67 sequences: 

MSGDNSSSLTTGFFILNGWGLEATHW^ 
1 0 LI^FTOVTLCTTMWNMLCIFWFNLKEIDFNACLA 
CYPLRYATILTOTVIAK^^ 
FKVNAIYGLMVALLIGWDICC^ 
FTFFTHRFVGHNIPNHIH^ 
(SEQ ID NO: 123) 

15 

ATGTCTGGGGACAACAGCTCCAGCCTGACCC^ 

GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCTGCTTTATGTACATCATTGCT 

GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 

ACTACITCCTGGCCCTGCTCTCCTTCACTGATGTCACCITGTGCACCACCATGGTACCr 

20 ATGCTGTGCATATTCTGGTTCAAC 

TGTTTTTTGTCCATATGCTGACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGGA 
CCGCTATGTGGCCATCTGCTACCCCTTACGCTATGCCACCATCCTTACCAACCCTGTCATC 
CCAAGGCTGGTCTTGCCACCTTCTTGAGGAATGTGATGCTCATCATCCCATTCACrCT 
ACCAAGCGCCTGCCCTATTGCCGGGGGAACTTCATCCCCCACACCTACTGTGACCATATGT 

25 CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTCAATGCTATTTATGGTCTGAT^ 
TCTCCTGATTGGTGTGTTTGATATCTGCTGTATCTCTGTATCTTACACTATGA 
CTGTTATGAGCCTGTCATCAGCAGATGCTCGTCACAAAGCCTTCAGCACCTGCACATCTCA 
CATGTGTTCCATTGTGATCACCTATGTTGCT^ 

AGGACACAATATCCCAAACCACATACACATCATCGTGGCCAACCITTATCTGCTACTGCCT 
30 CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATTTTTACTTGGAGACAAGGTTAGTTTTACCTATGACAAATGA (SEQ ID NO: 124) 

AOLFR68 sequences: 
MTTHRNDTLSTEASDFLLNCFVRSPS 
35 YYLLSLI^LLDIVLCITVIPKVL^^ 

VAICHPLRYPSnTDHFVVKAAMFILTRNVLMTLPIPILS 

DDVTINHLYQFAGGWTLLGSDLILIFLSYTFILRAVLRLKAEGAVAKALSTCGSro 
LWVLTHVAJCKKVSPDWVLLNVLHHVIPAALOT (SEQ ID 

NO: 125) 

40 

ATGACAACACACCGAAATGACACCCTCTCCACTGAAGCTTCAGACTTCCTCTTGAAT^ 
TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCCCCTCAGCCTCCTTTTCCTCTTG 
GCCGTAGGGGCCAACACCACCCTCCTGATGACCATCTGGCTGGAGGCCTCTCTGCACCAGC 
CCCTGTACTACCTGCTCAGCCTCCTCTCCCTGCTGGACATCGTGCTCTGCCTCACTGTCATC 

45 CCCAAGGTCCTGACCATCTTCTGGTTTGACCTCAGGCCCATCAGCTTCCCrGCCT 

CCAGATGTACATCATGAATTGTTTCCTAGCCATGGAGTCTTGCACATTCATGGTCATGGCC 
TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGCTTATGACTCTGCCCATCCCC 
ATCCrrrCAGCACAACTCCGTTATTGTGGAAGAAATGTCATTGAGAACT 

50 ATATGTCTGTTTCCAGACTCTCCTGCGATC^ 

GGAGGCTGGACTCTGCTAGGATCTGACCTCATCCTTATCTTCCTCTCCTACACCTTC 
GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACTTCATGCTCATCCTCTTCTTCAGCACCATCCTTCTGGTTTT^ 
GGCTAAGAAGAAAGTCTCCCCTGATGTGCCAGTCTTGCTCAATGTTCTCCACCATGTCA^ 

55 CCTGCAGCCCTTAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGCAGGGAATG 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ID NO: 126) 
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AOLFR69 sequences: 

MSYSIYKSTVN1PLSHGVVHSFCHNMNCW 
TIFFFLFLAIYLFTLMGNLGLILVVI^ 
5 KV1SFLGCVAQWLACSFGTTECFLLAAMAYDRYVAIYW 
LHATfflTVATFSLSFCGANEIRRVFCDIPPLI^^ 
LAILKMYSAEGRRKWSTCGAHLTGVSI^ 

IYSLRNKDVKDSMKKMFGKNQVINKV^FHTKK (SEQ ID NO: 127) 

10 ATGTCGTACAGTATATACAAGAGCACAGTTAACATCCCCTTGAGTCATGGTGTTGTTCATT 
CTTTTTGTCATAATATGAACTGTAACITTATGCATATCTTCAA 

ATGAAGAATGTCACTGAAGTTACCTTATTTGTACTGAAGGGCTTCACAGACAATCTTGA 
TGCAGACTATCTTCITCTTC^ 

GGACTGATTTTAGTGGTCATTAGGGATTCCCAGCT^ 
1 5 GTATGTTGTCTTCTGTGGATGCCTGCTATTCCTCAGTTATTACCCCAAATATGTTAGTAGAT 

TTTACGACAAAGAATAAAGTCATTTCATTCCTTGGATGTGTAGCACAGGTGTTTCTTG 

GTAGTTTTGGAACCACAGAATGCTTTCTCTTGGCTGCAATGGCTTATGATCGCT 

CATCTACAACCCTCTCCTGTATTCAGTGAGCATGTCACCCAGAGTCTACATGCCACTCATC 

AATGCTTCCTATGTTGCTGGCATTTTACATGCT^ 
20 ATCCTTCTGTGGAGCCAATGAAATTAGGCGTGTCTTTTC 

TTTCTTATTCTGACACTCACACAAACCAGCTTCTACTCnTCT 

CTGGTCACTATCCTGATTGTTCTGATCTCCTATC 

GTATTCTGCTGAAGGGAGGAGAAAAGTCTTCTCCACATGTGGAGCTCACCTAACTGGAGT 
GTCAATTTATTATGGGACAATCCTCTTCATC^ 

25 GACCATGACATGATAGTGTCAATATTTTACACCATTGTGATTCCCTTGCTGAATCCCGTCAT 
CTACAGTTTGAGGAACAAAGATGTAAAAGACTCAATGAAAAAAATGTTTGGGAAA 
GGTTATCAATAAAGTATATTTTCATACTAAAAAATAA (SEQ ID NO: 128) 

AOLFR70 sequences: 
30 MDSTFTGYNLYNLQVKTEMDKLSSG 

YLFTLIGN1LGLVVLVIEDSWLHNPMYYFLSVLSFLDAC 

TQMLLFVTFGTTECFLLAAMAYDH^ 

TFSLSFCGSNEIRFrVFCDMPPLLMSCSDTHTNQL^ 

KGRQKAFSTCGSHLTGVTIYHGTILVSYMR^^ 
35 KAVKKMLKLVYK (SEQ ID NO: 129) 



ATGGACTCCACTTTCACAGGCTATAACCTTTATAAC 

AGTTGTCATCAGGTTTGGATATATACAGGAATCCACTGAAGAACAAGACTGAAGTCACCA 
TGTTTATATTGACAGGCTTCACAGATGATTTTGAGCTGCAAGTCTTCCT^ 
• 40 TTTGCAATCTATCTCTTTACCTTGATAGGCAATTTAGGGCTGGT^ 
ATTCCTX3GCTCCACAACCCCATGTATTA 

TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGCAAAAAATAAATCCA 
CATTTATCGGATGTGCAACACAGATGCTTCT 

CTCTTGGCTGCAATGGCTTATGATCACTATGTAGCCATCTACAACCCTCTCCTGTATTCAGT 
45 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTTCCTACGTTGCTGGCATTTTAC 
ATGCTACTATACATATAGTGGCTACATTTAGCCTGTCCTTCTGTGGATCCAATGAAATTAG 
GCATGTCTTTTGTGATATGCCTCCTCTCCTTGCTATTTCTTGT^ 
AGCTTCTACTCTTCTACTTTGTGGGTTCTATTGAGATAGTCACTATCCTGATTGTC 
TCCTGTGATTTCATTCTGTTGTCCATTCTGAAGATGCATTCTGCTAAGGGAAGGCAAAAGG 
50 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGAACAATTCTCGTC 
AGTTATATGAGACCAAGTTCCAGCTATGCTTCAGACCATGACATCATAGTGTCAATATTTT 
ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 
AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 
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AOLFR71 sequences: 

MGRIOsfNThA^DFILTGLSDSEEV 
I^FmLSYSTVITPKTIANLLTS^^ 
PVIMSKRLCCALVTGPYVISFINS 
5 MIHII^GSTLMVSLITISASYYSILSTILKJNSTSGKQKALSTCASHL^ 

SYSLGRDQVASWYTIVIPMLNPLIYS^ (SEQ ID NO: 13 1) 

ATGGGTAGAAGAAATAACACAAATGTGCCTGACTTCATCCTtTACGGGACT 
AAGAGGTCCAGATGGCCCrCTTTATACTATTTCTCCTGATATACCTAAT^ 
1 0 AATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCT 
TCCTTACrCACTTGTCATTTA^ 

GCGAACTTACTGACTTCCAACTATATTTCCTTCATGGGCTGCT^ 
TGTCTTCTTGGGAGCTGCTGAA 

CTATCTGCAGTCCTCTACGTTACCCAGTTATTATGTCCAAAAGQ 
1 5 ACrGGGCCCTATGTGATTAGCTTTATCAACTCCTTTGTCA^ 
TGCATTTCTGCGACTCAAATGTAGTTCGTCACTTTTTCT 

CTGTCCTGCATGGACACATACGACATTGAAATCATGATACACATTTTAGCTGGTT 
TGATGGTGTCCCTTATCACAATATCTGCATC 

ATTAATTCCACTTCAGGAAAGCAGAAAGCTTTGTCTACTTGTGCCT 
20 TCACCATCTTTTATGGAACTATGATTTTTACTTATTT 

GGAAGGGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATTCCCATGCT 
TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCTCATTAGAGTCA 
GGACTCCAGGTAA (SEQ ID NO: 132) 



25 AOLFR72 sequences: 

MAPENFmVTEI^TGVSSCPELQIPLF^ 
ALINLGNSTVIAPKMLINF^ 

YMVWSRRLCLLLVSLTYLYGFSTAIWSSYWSVSYCSSNIIN^ 
TVWISAATNWGSLIIVLVSYFNIVI^ILKICSSEGRKK^ 
30 RSNHSLDTDDKMASWYTLVIPMLOT (SEQ ID NO- 

133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATT 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTT 
35 GAACCTGGGCATCATCACCCTCACCAGTC^ 

TCCTGCAACATCTGGCTCTCATTAATCITGGTAACrCTACTG 

ATTAACITTTTAGTAAAGAAGAAAACTACCTCATTCT 

GGTTC^GTTCTTTATTGTATCGGAGG 

GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCTCGGCGGCT 
40 GGTCTCCCTCACATACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCAT 
CTGTGTCTTATTGCTCTTCTAAT^ 
GCATTATCTTGCTCTGATACTTACTTAC 

ATGTGGTTGGTTCCTTGATTATAGTTCTAGTATCTTATTTCAATATTGTTT^ 
AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCITTC 
45 CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCCCGAAGTAACCATTC 
ATTGGATACTGATGATAAGATGGCTTCTGTGTTTTACACGTTGGTAATTCCTATGCT 
CCCTTGATCTACAGCCTGAGGAATAAGGATGTGAAGACTGCTCTACAGAGATTCATGACA 
AATCTGTG CTATTCCTTT AAAA C AATGT A A (SEQ ID NO: 134) 



50 AOLFR73 sequences: 

MNHVVKHM3TAVTKVTEFILM 

MYFFLRHLSITDLGYSTVIAPKMLVNFrVHK^ 

AICKPLLYVIIMAEKVLWVLVIWYLYSTFVSLFLTIKLFKLSF 

NELELIO^IFSGCNLLFSLS^LISYMFILVAILRMNSRK 
55 QPKSSHTLAIDKMASVFYTLLIPMLW (SEQ ID NO: 135) 
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ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTGAATTTATTCTCA 
TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACTGTTTGGACTCTTCCTCATCATATA 
TCTGGTCACAGTGATAGGCAATCTGGGCATGGTTATCTTGACCTACITGGACTCCAAGCTA 
CACACCCCCATGTACTTTTTCCTTAGACATTTGTCAATCACTGATCTTGGTTACTCCACTGT 
5 CATTGCCCCGAAGATGTTAGTAAACTTCATAGTGCACAAAAACACAATTTCTTACAATTGG 
TATGCCACTCAGCTAGCATTCTTTGAGATTTTC^ 

AATGGCCTATGATCGCrACGTAGCCATCTGTAAACCTCTTCTGTACGTGATCATCATGGCA 
GAGAAAGTACTTTGGGTGCTGGTAATTGTTCCCTATCTCTATAGCACGTTTGTGTCACTATT 
TCTCACAATTAAGTTATTTAAACTGTCCTTCTGTGGCTCAAACATAATCAGCTA-ITTTTACT 
0 GTGACTGTATCCCTCTGATGTCCATACTCTGTTCTGACACAAATGAATTAGAATTAATAAT 
TTTGATCTTCTCAGGCTGTAATTTGCTCTTCTCCCTCTCAATTGTTCTCATATCCTACATGTT 
TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCTTCTCCACC 
TGTAGCTCTCATCTGACAGTGGTGATCATGTTCTATGGGACATTGTTATTTATTTACTTGCA 
ACCCAAGTCCAGTCATACTTTGGCTATTGATAAAATGGCCTCAGTGTTTTATACCCTGTTG 
ATTCCTATGCTGAATCCGTTGATCTACAGCCTAAGGAACAAAGAAGTAAAAGATGCTCTAA 
AGAGAAC1TTAACCAATCGATTCAAAATTCCCATTTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 

MEQHNLTTVNEFILTGrTDIAELQ APLFALFLMI YVI^ SRLQTPMYFFLRH 

LAFMDLGYSTTVGPKMLVNFVVDKOTISYYFCATQLAFFLVFIGSELFILSAMSYDLW 

LYTVIMSRRVCQVLVAIPYLYCTFISLLVTIKIFILSFCGYN^ 

ILIFAAIDLISSLLIVLLSYLLILVAILRMNSAGRQKAFSTCGAHLTVVrVFYGTLLFMYVQPK 
SFDTDKVASIFYTLVIPMLNPLrYSLRNKDVKYALRRTWNNLCNIFV (SEQ ID NO: 137) 

ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCTTACGGGAATCACAGATATC 

GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCTCAGTGATGG 

GCAATTTGGGCATGATTGTCCTCACCAAGTTGGACTCCAGGTTGCAAACCCCTATGTACTT 

TTTTCTCAGACATCTGGCTTTCATGGATCTTGGTTATTCAACAACTGTGGGACCCAAAATG 

TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCTTATTATTTTTGTGCAACACAGCTAGC 

TTTCTTTCTTGTGTTCATTGGTAGTGAACTTTTTATTCTCTCAGCCATGTCCTACGACCTCT 

ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 

GCTGGTAGCAATCCCTTACCTCTATTGCACATTCATTTCTCTTCTAGTCACCATAAAGATTT 

TTACTTTATCCTTCTGTGGCTACAACGTCATTAGTCATTTCTACTGTGACAGTCTCCCTTTG 

TTACCTTTGCTTTGTTCAAATACACATGAAATTGAATTGATAATTCTGATCTTTGCAGCTAT 

TGAT1TGATTTCATCTCTTCTGATAGTTCTTTTAT(^ACCTGCTCATCCTTGTAGCCATTCT 

CAGGATGAATTCTGCTGGCAGACAAAAGGCTTTTTCTACCTGTGGAGCCCACCTGACAGTG 

GTCATAGTGTTCTATGGGACTTTGCTTTTCATGTACGTGCAGCCCAAGTCCAGTCATTCCTT 

TGACACTGATAAAGTGGCTTCCATATTTTACACCCTGGTTATCCCCATGTrGAATCCCTTGA 

TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAATAACTTATG 
TAATATTTTTGTTTAA (SEQ ID NO: 138) 



AOLFR75 sequences: 

MEGKNQTNISEFLLLGFSSWQQQQVLLFALFLCLYLTGLFGNLLILLAIGSDHCLHTPMYFFLA 

NLSLVDLCIJSATWKMLLNIQTQTQTISYPGCLAQMYFCMMFANMDNFLLTVMAYDRYVAI 

CHPLHYSTIMALRLCASLVAAPWVIAILNPLLHTLMMAHLHFCSDNVIHHFFCDINSLLPLSCSD 

TSLNQLS\O^TVGLIFVWSVCILVSYILr/SAVMKVPSAQGKlKAFSTCGSHIAL^ 

GVYMSPLS^STEKDSAASVIFlvrVVAPVLNPFIYSLR>JNELKGTLKXTLSR^ 

GGRGGWIMRSGDRDHPG (SEQ ID NO: 139) 



ATGGAAGGGAAAAATCAAACCAATATCTCTGAATTTCTCCTCCTGGGCTTCTCAAGTTGGC 

AACAACAGCAGGTGCTACTCTTTGCACTTTTCCTGTGTCTCTATTTAACAGGGCTGTTTGGA 

AACTTACTCATCTTGCTGG CCATTGG CTCGG ATC ACTGCCTTCACACACCCATGTATTTCTT 

CCnTGCCAATCTGTCCTTGGTAGACCTCTGCCTTCCCTCAGCCACAGTCCCCAAGATGCTAC 

TGAACATCCAAACCCAAACCCAAACCATCTCCTATCCCGGCTGCCTGGCTCAGATGTATTT 

CTGTATGATGTTTGCCAATATGGACAATTTTCTTCTCACAGTGATGGCATATGACCGTTAC 

GTGGCCATCrGTCACCCTTTACATTACTCCACCATTATGGCCCTGCGCCTCTGTGCCTCTCT 
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GGTAGCTGCACCTTGGGTCATTGCCATTTT 

ATCTGCACTTCTGCTCTGATAATGTTATCCACCATTTCTTCTGTGATATCAACT 

CCTCTGTCCTGTTCCGACACCAGTCTTAATCAGTTGAGTGTTCTGGCTACGGTGGGGCT 
TCTTTGTGGTACCTTCAGTGTGTATCCTGGTATC^ 
5 AAAGTCCCTTCTGCCCAAGGAAAACTCAAGGCTTTCTCTACCT 

GGTCATTCTTTTCTATGGAGCAAACACAGGGGTCTATATGAGCCCCTTATCCAATCACT 

ACTGAAAAAGACTCAGCCGCATCAGTCATTTTTATGGTTGTAGCACCTGTGTTG 

TCATTTACAGTTTAAGAAACAATGAACTG^ 

CGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCA 
1 0 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 



AOLFR76 sequences: 

MENNTEVSEFILLGLTNAPELQWLFIMFTLrYLI^ 
GIGYSSAVTPKVLTGLLIEDKAISYSACAAQMFF^ 
1 5 TTTMTTRVCACLAIGCYVTGFL^ 

VLISSIWFFALLVTLISYLFILITILKI^ 

DTDKIASWYTMDPMLSPIVYTLRNKDVKNAF (SEQ ID NO: 141) 

ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCT 
20 CTACAGGTTCCCCTCTTTATCATGTTTAC 

GGGGATGATCATATTAATCCTGCTGGACTCT^^ 

GTAA(XTGTCTCTTGCAGGCATTGGTTACTCCT^^ 

GTTGCTTATAGAAGACAAAGCCATCTCCTACAGTGCCTGTC 

GCAGTCTTTGCCACTGTGGAAAATTACCTCTTGTCCTCAATGGCCTATGACCGCTACGCA 
25 CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCTTGTCTGGC 
TATAGGCTGTTATGTCATTGGTTTTCT^ 
TCTCTTTCTGCATGTCCAATGTGATTCATCACTITrT 

CTGACCTGCTCTGAGAAACACATTAGTGAGTTGATTCITGTTCTTATATCAA 
CTTTTTTGCACTTCTTGTTACCTTC 
30 GCACACAGGTAAGGGATACCAGAAGCCTTTATCTACCTGTGGTTCTCACCTCATTGCCATT 
TTCTTATTTTATATAACTGTCATCATCATGTAC^ 

CACAGACAAAATTGCATCTGTGTTCTACACTATGATCATCCCCATGCTCAGTCCTATAGTCT 
ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 
ATTCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 

35 

AOLFR77 sequences: 

MGDVNQSVASDFILVGIJFSHSGSRQIXFSLVAVMFVIGLLGNTVLLFLIRVDS^ 
QLSLFDIGCPMVTIPKMASDFLRGEGATSYGGGAAQIFFLTLMGVAEGVLLVLMSYDRYVAVC 
QPLQYPVLMRRQVCLLMMGSSWW 
40 DTCAYEMALSTSGVLILMLPLSLL\TSYGHVLQAVLSMRSEEARHKAVTT 
AVFMYMVPCAYHSPQQDNVVSLFYSLVTPT^ 
(SEQ ID NO: 143) 



ATGGGGGATGTGAATCAGTCGGTGGCCTCAGACTTCATTCTGGTGGGCCTCTTCAGTCACT 
45 CAGGATCACGCCAGCTCCTCTTCTCCCTGGTGGCTGTCATGTTTGTCATAGGCCrTCT 
AACACCGTTCTTCTCTTCTTGATCCGTGTGG 

GCTCAGCCAGCTCTCCCTGTTTGACATTGGCTGTCCCATGGTCACCATCCCCAAGATGGCA 

TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCTATGGAGGTGGTGCAGCTCAAATATTCT 

TCCTCACACTGATGGGTGTGGCTGAGGGCGTCCTGTTGGTCCTCATGTCTTATGACCGTTA 

50 TGTTGCTGTGTGCCAGCCCCTGCAGTATCCTGTACTTATGAGACGCCAGGTATGTCTGCTG 
ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 
TGCATTTTCCCTACTGTGCCTCCCGTATTGTGGATCACTTCTTCTGTGAGG 
CTGAAGCTCTCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCTCAGGGGTGC 
TGATCCTAATGCTCCCTCTTTCCCTCATCGCCACCTCCTACGGCCACGTGTTGCAGGCTGT^ 

5 5 CTAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCTGTCACCACCTGCTCCTCGCACATCA 
CGGTAGTGGGGCTCTTTTATGGTGCCGCCGTGTTCATGTACATGGTGCCTTGCGCCTACCA 
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CAGTCCACAGCAGGATAACGTGGTTTCCCT 

CCCCTTATCTACAGTCTGAGGAATCCGGAGGTGTGGATGGCTTTGGTCAAAGTGCTTAGCA 
GAGCTGGACTCAGGCAAATGTGCTGA (SEQ ID NO: 144) 



5 AOLFR78 sequences: 

MSPDGISHSSSDPTEFVLAGLPNLNSARVELFSWLL^ 

FLGNLSCLETLLTSVTIPKMLSNFLSRQHTISFAACITQFYFYFFLGASEFLLLAVMSADRYLM 
PLRYPLLMSGAVCFRVAIACWVGGLWVLGPTVAVALLPFCKQGAVVQHFFCDSGPLLRLAC 
TNTKKLEETDF\HLASLVrVSSLLITAVSYGL^ 
1 0 FLYVRPSQSGSVDTNWAVTVlTTFVTPLLNPFIYALR2sfEQVXEA^ 
KCLSEKAVK (SEQ ED NO: 145) 



ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 
AATCTCAACAGCGCAAGAGTGGAATTATTTTCTGTGTTTCTTCTTG 
15 GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGGCTGATACTCGACTACAGACCCCTAT 
GTACTTCTTTCTGGGTAACCTGTCCTGCCTAGAGATACTGCTCACTTCTGTCATCATT 
AGATGCTGAGGAATTTCCTCTCAAGGCAACACACTATT^ 
ATTCTATTTCTACTTCTTTCTCGGGGCCT^ 

ATCGCTACCTGGCCATCTGTCATCCTCTGCGCTACCCCTTGCTCATGAGTGGGGCTGTGTG 
20 CTTTCGTGTGGCCTTGGCCTGCTGGGTGGGGGGACTCGTCCCTGTGCTTGGTCCCACAGTG 
GCTGTGGCCTTGCITCCrTTCTGT^ 

GTGGCCCACTGCTCCGCCTGGCTTGCACCAACACCAAGAAGCTGGAGGAGACTGACTTTGT 
CCTGGCCTCCCTCGTCATTGTATCITCCTrGCTGATCACTGCrGTGTCCTACGGCCTCATTG 
TGCTGGCAGTCCTGAGCATCCCCTCTGCTTCAGGCCGTCAGAAGGCCTTCTCTACCTGTAC 
25 CTCCCACTTGATAGTGGTGACCCTCTTCTATG 

CGCAGAGTGGTTCTGTGGACACTAACTGGGCAGTGACAGTAATAACGACATTTGTGACAC 
CACTGTTGAATCCATTCATCTATGCCTTACGTAATGAGCAAGTCAAGGAAGCTTTGAAGGA 
CATGTTTAGGAAGGTAGTGGCAGGCGTTTTAGGGAATCTTTTACTTGATAAATGTCTCAGT 
GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 

30 

AOLFR79 sequences: 

MTPGELAiASGNHTPVTKFILQGFSNYPDLQELLFGAILLIYAITWGNLGMM 
MYFFLNVLSFLDICYSSWTPKLLVNFLVSDKSISFEGCWQLAFFW^ 
FLAICQPLHYGSIMTRGTCLQLVAVSYAFGGANSAIQTGNWALPFCGPNQLTHYYCDr^ 
35 LACANTATARWLYWSALVTLLPAAVILTSYCLVLVAIGRMRSVAGREKDLSTCASHFLAIAI 
FYGTVVFTYVQPHGSTNNTOGQVVSWYTIIIPMLNPFIYSL 
(SEQ ID NO: 147) 



ATGACACCTGGAGAACTAGCCCTTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
40 TGCAGGGATTCTCCAATTATCCAGACCTCCAGGAGCTTCTCTTCGGAGCCATCCTGCTCAT 
CTATGCCATAACAGTGGTGGGCAACTTGGGAATGATGGCACTCATCTTCACAGACTCCCAT 
CTCCAAAGCCCAATGTATTTCTTCCTCAATGTCCTCTCGTTTCTTGAT 

GTGGTCACACCTAAGCTCTTGGTCAACTTCCTGGTCTCTGACAAGTCCATCTCTTTTGAGG 
GCTGTGTGGTCCAGCTCGCCTTCTTTGTAGTGCATGTGACAGCTGAGAGCTTCCTGCTGGC 

45 CTCCATGGCCTATGACCGCTTCCTAGCCATCTGTCAACCCCTCCATTATGGTTCTATCATGA 
CCAGGGGGACCTGTCTCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACTCCGC 
TATCCAGACTGGAAATGTCTTTGCCCTGCCTTTCTGTGGGCCCAACCAGCTAACACACTAC 
TACTGTGACATACCACCCCTTCTCCACCTGGCTTGTGCCAACACAGCCACAGCAAGAGTGG 
TCCTCTATGTCTTTTCTGCTC^ 

50 GCTTGGTCTTGGTGGCCATTGGGAGGATGCGCTCAGTAGCAGGGAGGGAGAAGGACCTCT 
CCACTTGTGCCTCCCACITTCTGGCCATTC 

GTTCAGCCCCATGGATCTA CTAA CAATACCAATGG CCAAGTAGTGTCCGTCTTCTACA CCA 
TCATAATTCCCATGCTCAATCCCTTCATCTATAGCCTCCGCAACAAGGAGGTGAAGGGCGC 
TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

55 
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AOLFR80 sequences: 

MEGIKKTAKMQFFFRPFSPDPEVQMLIFVVFLMMYLTSLGGNATIAVIVQINHSLH 
NLAVLEIFYTSSITPLALANLLSMGKTPVSITGCGTQMFFFVFLGGADCVLLWMAYDRF1AICH 
PLRYIU^IMSWSLCVELLVGSLVLGFLLSLPLTILIFHLPFCHNDEIYHFYCDMPAVMRIACADTR 
5 VHKTALYIISFIVl^IPI^LISISYWIWAILRJRSAEGRQQAYSTCSSHILWLLQYGCTSFrYLSPS 
SSYSPEMGRVVSVAYTFITPILNPLIYSLRNKELKDALRKALRKF (SEQ ID NO: 149) 

ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTTTTTCTTTCGTCCATTCTCACCTGACC 
CTGAGGTCCAGATGCTGATTTTTGTGGTCnTCCTGATGATGTATCTGACCAGCCTCGGTGG 

1 0 AAATGKZH'ACAATTGCAGTCATTGTTCAGATCAATCATTCCCTCCACACCCCCATGTACrTTT 
TCCTGGCTAATCTGGCAGTTCTAGAAATCITCTATACATCTTCCATCACCCCATTGGCCTTG 
GCAAACCTCCTTTCAATGGGCAAAACTCCTGTTTCCATCACGGGATGTGGCACCCAGATGT 
TTITCnTrGTCTTCTTGGGTGGGGCTGATTGTGTCCTGCrGGTAGTCATGGOT 
TTTATAGCGATCTGTCACCCTCTGCGATACAGGCTCATCATGAGCTGGTCCTTGTGTGTGG 

1 5 AGCTGCTGGTAGGCTCCTTGGTGCTGGGGTTCCTGTTGTCACTGCCACTCACCATTTT 

TTCCATCTCCCATTCTGCCACAATGATGAGATCTACCACTTCTACTGTGACATGCCTGCAGT 
CATGCGCCTGGCTTGTGCAGACACACGCGTTCACAAGACTGCTCTGTATATCATCAGCTTC 
ATCGTCCTTAGCATCCCCCTCTCATTGATCT(XATCTCCTATGTCTTCATCGTGGTAGCCAT 
TTTACGGATCCGGTCAGCAGAAGGGCGCCAGCAAGCCTACTCTACCTGCTCTTCTCACATC 

20 TTAGTGGTCCTCCTGCAGTATGGCTGCACCAGCTTTATATACTTGTCCCCCAGTTCCAGCTA 

CTCTCCrGAGATGGGCCGGGTGGTATCTGTGGCCTACACATTTATCACTCC(^TTTTAAAC 

CCCTTGATCTATAGTTTGAGGAACAAGGAACTGAAAGATGCCCTAAGGAAAGCATTGAGA 
AAATTCTAG (SEQ ID NO: 150) 



25 AOLFR81 sequences: 

MGVKNHSTVTEFLI^GLTEQA£LQLPLFCLFLGIYTVTW 

LSFLDFCYSSVTTPKMMKLWMESHLIWETRPSPRMMSNQTLVTEFILQGFSEHPEYRVFLFSCF 
LFLYSGALTGNVLITIAITFl^GLHAPMYFFLLNLATMDIICTSSIMPKALASLVSEESSISYGGC 
MAQLYFLTWAASSELLLLTVMAYDRYAAICHPLHYSSMMSKWCISGLATAVWLLCAVNTA1H 
30 TGLMLRLDFCGPNVHHFFCEVPPLLLLSCSSTYVNGVMIVLADAFYGIVNFLMT^ 

LKVKTAWGRQKAFSTCSSHLTWCMYYTAVF^AYISPVSGYSAGKSKJ^GLLYTVLSPTLNPL 
IYTLRNKEVKAALRKLFPFFRN (SEQ ID NO: 151) 



ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 

3 5 ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCTGCAGGGCTTTTCGGAGCACCCAGAAT 

ACCGGGTGTTCTTATTCAGCTGTTTCCTCTTCCTCTACTCTGGGGCCCTCACAGGTAATGTC 

CTCATCACCTTGGCCATCACGTTCAACCCTGGGCTCCACGCTCCTATGTACTTTTTCITACr 

CAACirGGCTACTATGGACATTATCTGCACCTCTTCCATCATGCCCAAGGCGCTGGCCAGT 

CTGGTGTCGGAAGAGAGCTCCATCTCCTACGGGGGCTGCATGGCCCAGCTCTATTTCCTCA 

40 CGTGGGCTGCATCCTCAGAGCTGCTGCTCCTCACGGTCATGGCCTATGACCGGTACGCAGC 

CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 

ACAGCCGTGTGGCTGCTCTGCGCCGTCAACACGGCCATCCACACGGGGCTGATGCTGCGCT 

TGGATTTCTGTGGCCCCAATGTCATTATCCATTTCITCTGCGAGGTCCCTCCCCTGCTGCTT 

CTCTCCTGCAGCTCCACCTACGTCAACGGTGTCATGATTGTCCTGGCGGATGCTTTCTACG 

45 GCATAGTGAACrTCCTGATGACCATCGCGTCCTATGGCTTCATCGTCTCCAGCATCCTGAA 

GGTGAAGACTGCCTGGGGGAGGCAGAAAGCCTTCTCCACCTGCTCTTCCCACCTCACCGTG 

GTGTGCATGTATTACACCGCTGTCTTCTACGCCTACATAAGCCCGGTCTCTGGCTACAGCG 

CAGGGAAGAGCAAGTTGGCTGGCCTGCTGTACACTGTGCTGAGTCCTACCCTCAACCCCCT 

CATCTATACTTTGAGAAACAAGGAGGTCAAAGCAGCCCTCAGGAAGCTTTTCCCTTTCTTC 
50 AGAAATTAA (SEQ ID NO: 152) 



AOLFR82 sequences: 

MQL>JN>TVTEFILLGLTQDPFWKXIWWLPJ.Y^^ 
SDTCLSTSLAPPJVlIVDALLKKTTISFSECMIQWSSHWGC^^ 
55 SQWVCGVLMAVAWVGSCVHSLVQIFIALSLPFCGPN^ 
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VSNSGAICAVSYVMLIFSYVTFLHSL^ 

MDKMIAWYTVGTSFLNPVIYTLKNTEVKSAMRKLW (SEQ ID NO: 153) 

ATGCAACTGAATAATAATGTGACTGAGTTCATTCTGCTTGGATTGACACAGGATCCTTTTT 
5 GGAAGAAAATAGTGTTTGTTATTTTTT^ 

GCTAATCATTATTAGTGTCAAGGCCAGCCAGGCACTTAAGAACCCAATGTTCTTCTTCCTT 
TTCTACITATCITTATCTGATACTTGCCTCTCTACTTCCAT^ 

TGCCCTTTTGAAGAAGACAACTATCTCCTTCAGCGAGTGCATGATCCAAGTCTTTTCATCC 
CATGTCTTTGGCTGCCTGGAGATCTTCATCCTCATCCTCACGGCTGTTGACCGCTATGTGGA 
10 CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTGGGTCTGTGGTGTTTTGATG 
GCTGTGGCCTGGGTGGGATCCTGTGTGCATTCTTTAGTTCAGATTTTTCTTGCCCT 
GCCATTCTGTGGCCCCAATGTGATCAATCACTGTTTCTC 

CAAGCCTGTTCAGAAACCTATGTGGTTAACCTACTCCTGGTTTCCAATAGTGGGGCCATTT 
GTGCAGTGAGTTATGTCATGCTAATATTCTCCTATGTCATCTTCTTGCATTCTCTGAGAAAC 
15 CACAGTGCTGAAGTGATAAAGAT^GCACTTTCCACATGTGTCTCCCACATCATTGTGGTCA 
TCTTGTTCTTTGGACCTTGCATATTTATGTACACATGCCCTGCAACCGTATTCCCCATGGAT 
AAGATGATAGCTGTATTTTATACAGTTGGAACATCTTTTCTCAACCCTGTGAT^ 

GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGCAAGAAATTGATCACAGA 
TGACAAAAGATAA (SEQ ID NO: 154) 

20 

AOLFR83 sequences: 

MGNWTAAVTEFVLLGFSLSREVELLLLVLLLPTC 

SILDILFTSVISPKVLANLGSRDKTISFAGCITQCYFYFFLGTVEFLLLTVMSYDR 
TIMRPSVCIGTVVFSWVGGFLSVLFPTILISQLPFCGSM 
25 MLSSMVILCCIVLVAYSYTYIILTIVRIPSASGRKKAFNTCASHL 
EINKIPLVLSSVVTPFLNPFIYTLRNDTVQGVLRDVW 
GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 



ATGGGTAACTGGACTGCAGCGGTGACTGAGTITGTTCT 

30 AGGTGGAGCTGCTGCTCCTGGTGCTCCTGCTGCCCACGTTCCTGCTGACTCTTCTGGGG^ 
CCTGCTCATCATCTCCACTGTGCTGTCCTGCTCCCGCCTCCACACCCCCATGTACTTCTTCT 
TGTGCAACCTCTCTATCCTGGACATCCTCTTCACCTCAGTCATCTCTCCAAAAGTGTTGGCC 
AACTTAGGATCTAGGGATAAAACCATCTCCTTTGCCGGATGTATCACCCAGTGCTATTTCT 
AeTTTTTCTTGGGCACAGTTGAGTTCCTCCTGCTGACGGTCATGTCCTATG 

35 ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCTTCTGTCTGCATTGGGACCG 
TTGTATTCTCTTGGGTGGGAGGCTTCCTGTCTGTGCTCTTTCCAACCATCCTCATCTCCCAG 
CTGCCCTTCTGTGGCTCCAATATCATTAACCACTTCTTCTGTGACAGTGGACCCTTGCTGGC 
CCTGGCCTGTGCAGACACCACTGCCATCGAGCTGATGGATTTTATGCTTTCTTCCATGGTC 
ATCCTCTGCTGCATAGTCCTCGTGGCCTATTCCTATACGTACATCATCTTGACCATAGTGCG 

40 CATTCCTTCTGCAAGTGGAAGGAAGAAGGCCTTTAATACCTGTGCTTCCCACCTGACCATA 
GTCATCATTCCTAGTGGCATCACTGTGTTTATCTATGTGACTCCCTCCCAGAAAGAATATCT 
GGAGATCAACAAGATCCCTTTGGTTCTGAGCAGTGTGGTGACTCCATTCCTCAACCCCTTT 
ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAACAAA 

45 GACCACCAAGGAAGGGCTTGCTCTTCTCCACCATGTGTCTATTCTGTAAAGCTCCAGTGTT 
AG (SEQ ID NO: 156) 



AOLFR85 sequences: 

MGAKNNVTEFVLFGLFESREMQHTC^ 
50 SFADICYPSTTIPKMIADTFVEHKJISFNGCMTQ 

TAJ^CRKCGLLAGASWLAGFLHSILQTLLTVQLPFCGPNEm 
GLIWANSGMISLASFFILIISYVIILLMLRSQSSED 

TTLAAJDKXIILFNIVMPPLLNPLIYTLRNNDVKNAM (SEQ ED NO: 157) 

55 ATGGGTGCCAAGAACAATGTGACTGAGTTTGTTTTATTTGGCCTr 
TGCAGCATACATGCTTTGTGGTATTCTTCCTCTTTC 
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CTGGTCATCATCACCATCAATGCTAGAAAG 

GCCAGTTGTCTTTTGCTGACATATGTTATCCATCCACTACCATACCCAAGATGATTGCT 
ACTTTTGTGGAGCATAAGATCATCTCCTTC^ 

CTTCTTTGGTGGCACTGAGATCTTCCTCCTTACAGCCATGGCCTATGACCGCT 
5 ATCTGTAGGCCCCTGCACTACACAGCCATCATGGATTGCCGGAAGTGTGGCCTGCTAGCGG 
GGGCCTCCTGGTTAGCTGGCTTCCTGCATTCCATCCTGCAGACCCTCCTCACGGTTCAGCT 
CCTTTTTGTGGGCCCAATGAGATAGACAACTT 

GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCTTTTTTATCCTTATCATTTCCTATGTTA 

1 0 GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACTGTCCTT 
TTGGTTCTCATGCCCCCCATGTTCATGTACATTCGTCCCTCCACCACCCTGGCTGCT 
ACITATCATCCTCTTTAACATTGTGATGCCACCTTTG 

GGAACAACGATGTGAAAAATGCCATGAGGAAGCTGTTTAGGGTCAAGAGGAGCTTAGGGG 
AGAAGTGA (SEQ ED NO: 158) 

15 

AOLFR86 sequences: 

MQLVLLLMFLLWIGNTAPAFSV^ 
GNMLIVVTITSSPTLASPVTFFIA^ 
LGGVEHLLTVMAYDRYVAIC^ 
20 GPNVINHFACDLYPLLEVACTNTYVIGLLVVANSGL^ 
KALSTCGAHFIWALFFWCIFIWHPFST^^ 
KLFTW (SEQ ID NO: 159) 



ATGCAATTAGTTCTATTACTTATC^ 
25 CTCAGTGACCITGGAATCTATGGACATACCACAAAATATCACAGAATTTTTCATGCT 
CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCITTGTGGTCT^ 

TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCTCCAGCCCCACGCTGGCTTC 
CCCTGTGTATTTTTTCCTGGCCAACCTATCCITTATTGAC 

TCCTAAACTCATTGCTGACTCATTGTATGAGGGGAGAACCATCTCTTATGAGTC 
30 GCTCAGCTCTTTGGAGCTCATTTTTTGGGAGGTGTTGAGATCA 

CTTATGACCGCTATGTGGCCATCTGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 

TCTCTGTGCCATGCTTGTAGGGGTGGCrrTGGCITGGGGGCTTCCTG 

CTCCTCCTGGTCCTTTGGTTGCCCTTCTGTGGGCCCAATGTGATCAATCACTTTGCCT 

CTTGTACCCTTTGCTGGAAGTTC 
35 GCCAACAGTGGTTTAATCTGCCTGTTGAACITCCTCATGCTGGCTGCCT 

CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 

GCCCACTTCATTGTTGTTGCC^ 

TCTACTTTACCTATAGACAAAAATATG 

TCCACTCATTTATACCCTGAGAAATGA^ 
40 TGGTAA (SEQ ID NO: 1 60) 



AOLFR87 sequences: 

MNNIAQLSLGFIDLGIPS\n^QKnLTKIILLFKMYV 
LLGLTQNAEAQKLLFAWTLIYFL^^ 
45 KMIFDLLTEKKTISFSGCMTQLFVH^ 

LVAMAWVGGFLHALIQMLLrVWLPFCGPNVIDHFICDLFPLLK^ 
CMLffSILITSYVLlLCSQRKALSTC^ 

LNPLIYTLRNTEVKNAMKQLWSQIIWGNNLCD (SEQ ID NO: 161) 

50 ATGAATAACATAGCTCAACITAGTCTTGGGTTTATAGATTTAGGGAT^ 
AGAAAATAATCCTGACCAAAATTATTTTATTGTTCAAAATGTATGTO 
TTGTGCTATTCACAGAAAAATCAATTATCCAAA 

AACATAACGGAATTCATCTTGCTTGGCCTGACACAGAACGCAGAGGCACAGAAACTCTTG 
TTGCTGTGTTTACACTCATCTACTTTCTCACCATGGTAGACAAC 
55 ATCACCACCAGCCCAGCCCTXjGACTC^ 

AGATGGCTGCTCCTCTTCTACCATGGCCCCCAAAATGATATTTGACTTACT 
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AAAACTATTTCCTTCAGTGGGTGC^ 

TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACTGCTATGTGGCCATCTGCAAGCCCCT 
GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 
GGGGGATTTCITCACGCTCTGATTCAAAT^ 
5 CAATGTCATTGACCATTTCATCTGTGACCTTT^^ 

CTCACGTCTTTGGACTCTTTGTTGCCGCCAACAGTGGGCT^ 
ATTCTTATTACCTCTTACGTCCTAATCCTCTGCTCACAGCGGAAGGCTCTCT 
CITCCATATCACTGTAGTCGTCCTATTCTTTGTTCCCTGTATATTGGTGT^ 
TGATCACCTTCCCTATTGATAAAGCTGTGTCTGTGTTTTATACTGTGGTAACACCCATGTTA 
1 0 AACCCTTTAATCTACACCCTCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCTCTGG 
AGCC AAATAATCTGG GGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 



AOLFR88 sequences: 
MWQKNQTSLADFILEGLFDDSLTHLF^ 
1 5 LSLMDLMHVSTIILKMATNYLSGKKSISFVGCATQHFLYLCLGGAECFLLAVM 
PLRYAVLMNKKVGLMMAVMSWLGASVNSLIHMATLMH 
GDITVTETT\^n[SSILLLLPIFLISTSYWILQSVIQMRSS 
YMRPRSQCTLLQNKVGSVFYSUTPTLNSLIYT^^ 
RV (SEQ ID NO: 163) 

20 

ATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTCATCCTTGAGGGGCTCTTCGATGACT 
CCCTTACCCACCTTTTCCTTTTCTCCTTGACCATGGTGGTC^ 

AACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACACCAATGTATTTCCT 
GCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAATCATCCTGAAGATGGCT 
25 ACCAACTACCTATCTGGCAAGAAATCTATCT 

TCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCTCTTAGCTGTCATGTCCT 
GTTGCCATCTGTCATCCA CTGCGCTATGCTGTGCTCATGAACAAGAAGGTGGGA CTGATGA 
TGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACATGGCGATCTTGAT 
GCACTTCCCTTTCTGTGGGCCTCGGAAAGTC^ 

30 TGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTACATCAGCAGCATTCT 
CCTCCTCCTCCCCATCTTCCT^ 

GATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCTCCCACCTCACGGTG 
GTTTCTCTTTGGTTTGGTGCCTGCATCTTCTCCTACATGAGACCCAGGTCCCAGTGCACTCT 
ATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCAT^ 
3 5 ATTTATACTCTCCGGAATAAAGATGT^ 

GTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTGTAG (SEQ ID NO* 
164) 



AOLFR89 sequences: 

40 MLDPSISSHTLYLHSLFPQGIJRKGTMWQK 
GNTLTILLICIDPQLHTPMYFLLSQLSLI^ 

CLGGAECFLLAVMSYDRYVAICHPLRYAVLMNKKVGLMMAVMSWLGASW 
PFCGPRKVYHFYCEFPAVVKLVCGDITVYETTVYTSSILLLLPn^ 
RNAFATCGSHLTVVSLWFGACIFSYTVIRPRSQCTLLQNKVGSWYSIITPTL^ 
45 KALRRVLRRDVITQCIQRLQLWLPRV (SEQ ID NO: 165) 



ATGCTGGACCCCAGTATTTCCAGTCACACTCTTTATCT 

GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTCATCCTTGAGGG 
GCTCnTCGATGACTCCCTTACCCACCTT^ 

50 TGCGGTGAGTGGCAACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACA 
CCAATGTATTTCCTGCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAACCAT 
CCTGAAGATGGCTACCAACTACCTATCTGGCAAGAAATCTATCTCCTTTGTGGGCTGTGCA 
ACCCAGCACTTCCTCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCTCTTAGCTGTCATGTC 
CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAG 

55 GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACA 
TGGCGATCTTGATGCACTTCCCTTTCTGTGGGCCTCGGAAAGTCTACCACTTCTACTGTGA 
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GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 
ATCAGCAGCATTCTCCTCCTCCTCCCCATCTTCCTGATTTCT 

CAAAGTGTCATTCAGATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCT 
CCCACCTCACGGTGGTTTCTCTTTGGTTTGGTGCCTGCATCTTCTCCTACATGAGACCCAGG 
5 TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCA 
CATTGAATTCTCTGATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCT 

GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 
TAG (SEQ ID NO: 166) 



10 AOLFR90 sequences: 

MFSMTTEALNNFALGCTNLm 

VLLGLSQNPNVQEIWVWLFVTIATVGGNMLI^ 

TPKMRH3SLYVTKTISFEGCMM 

CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVENHFMCDLYPLLEI^ 
1 5 FICIINFSLLLVSYAVILLSLRTHSSEGRWKALSTCGSHIAV^ 

AJFYIILNPLLNPLIYTFRNKEVKQAMR^ (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAAC^ 
TGACTATGATACCACAAATTGATCTGAAGCAAA 
20 CATGATCCCTGTTGGAGCTTTCATCTTTTC 
ACTGAGTTTGTCCTCCTGGGACT^ 
TATTTTTGTTTGTCTACATTC 

AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACTTCTTCTTGGGCTTCCT 
TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCT 
25 ACCATGTCTTTTGAAGGCTGCATGATGCAGCTCTTTGCTGAACACT 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

GGCCTCTTGCATTCCATGATACAAATTeTTTTTACTTTCCAGCI^ 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 

30 ACATCTTTGGCCTCATGGTGGTCATCAACAGTGG 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCTGAAGGG 
GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGT^ 
TATTTGTATATACACGACCTCCATCTGCTTTTTCCCTTGACAAAATGGC 
ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACTTT 

35 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 

MGNWSTVTEITLlAFPALLEIRISLFVVLVVTYTLTATGMTn 
40 DILYTTVITPKLLACLLGEEKTISFAGCMIQTY 

MNSI^CLLLVLGCWVGAFLSVLFPTIVVTRLPYCRKEINHFFCDIAPLLQ 
SALVILSSLAFITGSYVYnSTILRIPSTQGRQK^ 

YDKVAAVLITVVTPLLNPFr^SLRNEKVQEVLRETVNRIM (SEQ ID NO: 169) 

45 ATGGGAAACTGGAGCACTGTGACTGAAATCACCCTAATTGCCTTCCCAGCTCTCCTGGAGA 
TTCGAATATCTCTCTTCGTGGTTCTTGTGGTAACTTACACATTAACAGCAACAGGAA^ 
CACCATCATCTCCCTGATATGGATTGATCATCGCCTGCAAACTCCAATGTACTTCTTCCTCA 
GTAATTTGTCCTTTCTGGATATCTTATACACCACTGTCATTACCCCAAAGTTGT^ 
CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAAACATATTTCT 

50 TCTTTCTGGGGACGGTGGAGTTTATCCTCTTGGCGGTGATGTCCTTTGACCGCTACATGGC 
TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGCCTGCCTTCTGCTGGTT 
CTGGGATGCTGGGTGGGAGCCTTCCTGTCTGTGTTGTTTCCAACCATTGTAGTGACAAGGC 
TACCTTACTGTAGGAAAGAAATTAATCATTTCrTCTGTGACATTGCCCCT 
GCCTGTATAAATACTCACCTCATTGAGAAGATAAAC 

5 5 GAGCTCCCTGGCATTCACTACTGGGTCCTACGTGTACATAATTTCTACCATCCTGCGTATCC 
CCTCCACCCAGGGCCGTCAGAAAGCTTTTTCTACCTGTGCTTCTCACATCACTGTTGTCT 



-121- 



BNSDOCID. <VO 0168805A2J_> 



WO 01/68805 



PCT/US01/07771 



ATTGCCCACGGGAGCAACATCTTTGTGTATGTGAGACCCAATCAGAACTCCTCACTGGATT 
ATGACAAGGTGGCCGCTGTCCTCATCACAGTGGTGACCCCTCTCCTGAACCCTTTTATCTA 
CAGCTTGAGGAATGAGAAGGTACAGGAAGTGTTGAGAGAGACAGTGAACAGAATCATGAC 
CTTGATACAAAGGAAAACTTGA (SEQIDNO: 170) 

5 

AOLFR92 sequences: 

MRNGTVITEFILLGFP\aQGLQTPLFL\TFLTYIL^^ 

IWYTTT\T[PKJLLGTF VVART VICMS CCLLQ AFFHFF VGTTEFLILTIM SFDRYLTICNPLHHPTIM 
TSKLCLQLALSSWWGFTIWCQTMLLIQLPFTO^ 
10 TILVTPGSLLFNMISYIYILSAIL^ 

I^VVSVLNTILTPLLNPFIYTIRNKE\^GALRKAMTCPKTGP1AK (SEQIDNO: 171) 



ATGAGAAATGGCACAGTAATCACAGAATTCATCCTGCTAGGCTTTCCTGTTATCCAAGGCC 
TACAAACACCTCTCTTTATTC 
15 CTTATTATTGCCACTGTGTGGGCTGAGCCCAGGCT 

TAACTTGTCTTTCTTAGAAATCTGGTACACCACCACAGTCATCCCCAAACTGCTAGGAACC 
TTTGTAGTGGCAAGAACAGTAATCTGCATGTCCTC 

TCITCGTGGGCACCACCGAGTTCTTGATCCTCACTATCATGTCTTTTGACCGCTACCT 
ATCTGCAATCCCCirCACCACCCCACCATCATGACCAGCAAACTCTGCCTGCAGCTGGCCC 
20 TGAGCTCCTGGGTGGTGGGCTTCACCATTGTCTTTTGTCAGACGATGCTGCTCATC 
GCCATTCTGTGGCAATAATGTTATCA^ 

GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCCTTGTGA 
TCCCAGGGTCACTTCTCTTTAATATC^ 

ATTCCTTCAGCCACTGGCCACCAAAAGACTTTCTCTACCTGTGCCTCGCACCTGACAGTTGT 
25 CTCCCTGCTCTACGGGGCTGTTCTGTTC 

AGATTAATAAGGTGGTGTCTGTGCTAAATACTATCCTCACCCCCCTTCTGAATC 
TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTTAAGAAAGGCAATGACTTGCCCAA 
ACTGGTCATGCAAAGTAA (SEQIDNO: 172) 



30 AOLFR93 sequences: 

MLMNYSSATEFYLLGFPGSEELHHILF^ 
SALEILVTTnWVMLWGLLLPGMQTr^^ 
PLRYNIIMNRHTCNFVVLVSWWGFLFQIWPVT^ 
NTLFTEFILFLMAVFVLFGSLIPTIVSNAY^ 
35 VKPKQTQAADYNWVVSLMVSWTPFLNPFIFTL^ (SEQ ID 

NO: 173) 



ATGTTGATGAATTACTCTAGTGCCACTGAATTTTATCTCC^ 
ACTACATCATATCCTTTTTGCTAT^^ 
40 CAGTCATCATCATGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCTC 
GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 
GATTGCTGCTCCCTGGGATGCAGACAATATATTTC^ 

TACCTTGCTGTGGGGACAACAGAGTTCGCATTACTTGGAGCAATGGCTGTGGACCGTTATG 
TGGCTGTCTGTAACCCTCTGAGGTACAACATCATTATGAACAGACACACCTGCAACTTTGT 
45 GGTTCTTGTGTCATGGGTGTTTGGGTT^ 

AGCTTACTTACTGCAAATCAAATGTGGTGAACAATTTTTTTT 
CAAACTATCCTGCAATAATACTCTTTTCACGGAGTTTATCCTCTT 

TTCTCTTTGGTTCTTTGATCCCTACAATTGTCTCCAACGCCTACATCATCTCCACCAT^ 
AAGATCCCGTCATCCTCTGGCCGGAGGAAATCCITCTCCACTTGTGCCTCCCA(^ 
50 TGTTGTGATTGGCTACGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACGCAGGCA 
GCTGATTACAATTGGGTAGTTTCCCTGATGGTTTCAGTAGTAACTCCTTTCCTC 
CATCTTCACCCTCCGGAATGATAAAGTCATAGAGGCCCTTCGGGATGGGGTGAAACGCTGC 
TGTC AACTATTC AG GAATTAG (SEQIDNO: 174) 
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AOLFR94 sequences: 

METWVNQSYTDGFFLLGIFSHSTADLV^ 
LSQLSLMDLMLVCTNWKMAANFLSGRKSK 
ISHPLHYPILMNQRVCLQITGSSWAFGiroGLIQMVVVM^ 
5 VDTSLFEKVIFACCWMLLFPFSnVASY^^ 

AAMFIYLRPRHYRAPSHDKVASIFYTVLTPMLW 
(SEQ ID NO: 175) 



ATGGAGACGTGGGTGAACCAGTCCTACACAGATGGCTTCTTCCTCTTAGGCATCTTCTCCC 
1 0 ACAGTACTGCTGACCTTGTCCTCTTCTCCGTGGTTAT 

GGGAATGTCCTCCTCATCTTCCTCATCTACATGGACCCTCACCTTCACACCCCCATGTACTT 
CTTCCTCAGCCAGCTCTCCCTCATC^ 

GCAGCCAACTTCCTGTCTGGCAGGAAGTCCATCTCCTTTGTGGGCTGTGGCATACAAATTG 
GCCTCTTTGTCTGTCTTGTGGGATCTGAGGGGCTCTTGCTGGG 

1 5 CTATGTGGCCATTAGCCACCCACTTCACTATCCCATCCTCATGAATCAGAGGGTCTGTCTCC 
AGATTACTGGGAGCTCCTGGGCCTTTGGGATAATCGATC 
AATGAATTTCCCCTACTGTGGCITGAGGAAGGTGAACCATTTCTTCTGT 
TTGTTGAAGCTGGCCTGTGTAGACACATCCCTGTTTGAGAAGGTGATATTTG 
TCTTCATGCITCTCTTCCCATTCTCCATCATCGTGGCCTCCTATGCTCACA^ 

20 GTGCTGCAAATGCACTCTGCTCAGGCCTC 

TGACAGCTGTCACCCTCITCTATGGGGCAGCCATGTTCATCTACCTGAGGCCTAGGCACT 
CCGGGCCCCCAGCCATGACAAGGTGGCCTCTATCITCTACACGGTCCIT 
AACCCCCTCATTTACAGCTTGAGGAACAGGGAGGTGATGGGGGCACTGAGGAAGGGGCTG 
GACCGCTGCAGGATCGGCAGCCAGCACTGA (SEQ ID NO: 176) 

25 

AOLFR95 sequences: 

MLGSKPRVHLYILPCASQQVSTMGDRGTSNHSEMTDFILAGFRV^ELH 
GNVGMMTIIMTDPRLNTPMWFLGNLSFIDLFYSSV1EPKAMINF 
LLrVTEGFLIAAMAYDRFIAICNPLLYSVQMSTRLCTQLVAGSYFCGCISSVIQTSM 
30 RAVDHFYCDSRPLQRLSCSDLFIHRMISFSLSCniLPTirvnVSYMYIVSWLK^ 
CSSHLGWSVLYGAVTFMYLTPDRFPELSKV^^ 
KKNIIL (SEQ ID NO: 177) 



ATGCTAGGATCCAAACCAAGAGTTCATTTGTATATTTTGCCCTGTGCCTCTCAACAGG 
3 5 TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACTGACTTCATTCTTGCAGG 
CTTCAGGGTACGCCCAGAGCTCCACATT^ 

TGATCCTTCTAGGGAATGTTGGGATGATGACCATTATTATGACTGATCCTCGGCTGAACAC 
ACCAATGTATTTTTTCCTAGGCAAT 

ACCCAAGGCTATGATCAACTTCTGGTCTGAAAACAAGTCTATCTCCTTTGCAGGCTG 
40 GCCCAGCTCITrcrCTTTGCCCTCCTCATTGT^ 

TTATGACCGCTTTATTGCCATCTG^^ 

TGTGTACTCAGTTGGTGGCTGGTTCCTATTTTT 

AGCATGACATTTACTTTATCTTTTTGCGCTTCTCGGGCTGT^ 

TCGCCCACTTCAGAGACTGTCITGTTCTGATCTCTTTATCCATAGAATGATATC 
45 TATCATGTATTATTATCTTGCCTACTATCATAGTCATTATAGTATCTTACATGTATATTGTG 

TCCACAGTTCTAAAGATACATTCTACTGAGGGACATAAGAAGGCCTTCTCCACCTGCAGCT 

CTCACCTGGGAGTTGTGAGTGTGCTGTATGGTGCTGTCTTTTTTATGTATCTCA 

AGATTTCCTGAGCTGAGTAAAGTGGCATCCTTATC^ 

ATCCTTTGATTTACTCTCTGAGGAACAAAGATGTCCAAGAGGCTCTAAAAAAATTT 
50 GAAGAAAAATATTATTCTTTGA (SEQ ID NO: 178) 



AOLFR96 sequences: 
MICENHTRVTEFILLGFTNOT^ 
LSLLEVCFTLVMWKMLVDLVSP 
5 5 LHYS\OMNRSLCLWMAIGSWMSGWVSM 
DTTMYEMQALASTLLFIMFPFCLIL^ 
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TYLI^KSNQSPESKJCLVSLSYTVITPMLN^^ (SEQ 
ED NO: 179) 



ATGATCTGTGAAAATCACACCAGAGTCACTGAATTTATTCTTCTTGGTTTTACAAACAA 
5 CCGAGATGCAAGTTTCCCTCITTATTTTTTTCCTGGCCATTTAT^ 

AACTTTCTTATTGTCACAGTTACCAGTGTGGATCTCGCACTTCAAACACCCATGTACTTCTT 
TCTTCAAAATCTGTCACTTCTTGA 

TAGATCTAGTGTCCCCAAGGAAAATTATCTCTTTTGTGGGCTGTGGTACCCAGATGTACTT 
CTTCTTCTTCTTTGGCAGTTCTGAATGTTTCCTTCT 

10 GGCCATCTGTAACCCTCTCCATTATTCAGTCATAATGAACAGGTCCCTATGCTTGTGGATG 
GCCATAGGCTCTTGGATGTCCGGTGTTCCTGTGTCTATGCTACAGACAGCTTGGATGATGG 

AAACTAGTCACAGTGGATACAACCATGTATGAAATGCAAGCACTTGCCTCCACACTCCTGT 
TTATCATGTTTCCCTTTTGTCTCATTTTGGTTTCCTACACC 
15 AGGATGTCCTCTGCCACTGGCCGCCAGAAGGCATTTT^ 

GGTGTCCCTCTTCTACGGAACAGCCAGTCTGACCTACCTGCGGCCCAAATCAAACCAGTCC 
CCTGAGAGCAAGAAGCTAGTGTCATTGTCCTACACTGTCATCACACCTATGCTAAACCCCA 
TCATCTACGGCCTGAGGAACAATGAAGTGAAAGGGGCTGTCAAGAGGACAATCACTCAAA 
AAGTCITACAGAAGTTAGATGTGTTTTGA (SEQ ID NO: 180) 

20 

AOLFR97 sequences: 

MTEFHLQSQMPSIRLIFRRLSLGRIKPSQSPRCSTSFMVWSFS 
LGLTTDPQLQRLLFVWLGMYT^ 

PQTLVT^LAKRKVTSYFGCMTQMFFYAGFATSECYLIAAMATO 
25 ASLIVGSYSAGFLNSLIHTGCIFSLKFCGAHVVTHFFCDGPPILSLSCVDTSLCEILLFI^ 
CTLTILISYFLILNTILK^ 

VIYT VVIP VLNPLM Y SLRNKD (SEQ ID NO: 181) 

ATGACAGAGTTTCATCTGCAAAGCCAAATGCCCTCAATAAGACTCATCTTCAGAAGGCTGT 
30 CCTTAGGCAGAATTAAACCCAGTCAGAGCCCCAGGTGTTCAACCTCATTTATGGTGGTGCC 
TTCTTTCTCCATCGCAGAGCACTGGAGAAGGATGAAAGGGGCAAACCTGAGCCAAGGGAT 
GGAGTTTGAGCTCITGGGCCTCACCACTGACCCCCAGCTCCAGAGGCTGCTCTTCGTGGTG 
TTCCTGGGCATGTACACAGCCACTCTGCTGGGGAACCTGGTCATGTTCCTCCTGATCCATG 
TGAGTGCCACCCTGCACACACCCATGTACTCCCTCCTGAA 

35 TGCTACTCCTCCACGGTTGTGCCCCAGACCCTGGTGAACTTCTTGGCCAAGAGGAAAGTGA 
TCTCTTATTTTGGCTGCATGACTCAGATGT^ 

TATCTCATCGCTGCCATGGCCTATGACCGCTATGCCGCTATTTGTAACCCCCTGCTCTACTC 
AACCATCATGTCTCCTGAGGTCrGTGCCTCGCTGATTGTGGGCTCCTACAGTGCAGGATTC 
CTCAATTCTCTTATCCACACTGGCTGTATCITTAGTCTGAAATTCT 

40 CACrCACTTCTTCTGTGATGGGCCACCCATCCTGTCCTTGTCTTGTGTAGACACCTCACT 
GTGAGATCCTGCTCTTCATTTTTGCTGGTTTCAACCTTTTGAGCT 
ATCTCCTACTTCITAATTCTCAACACCATCCTGAAAATGAGCTCGGCCCAG 
AGGCATTTTCCACCTGTGCATCCCACCTCACTGCCATCTGCCTCTTCTTTGGCACAACACTT 
TTTATGTACCTGCGCCCCAGGTCCAGCTACTCCTTGACCCAGGACCGCACAGTTGCTGTCA 

45 TCTACACAGTGGTGATCCCAGTGCTGAACCCCCTCATGTACTCTTTGAGAAACAAGGATGT 
GAAGAAAGCTTTAATAAAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQ ID NO: 182) 



AOLFR98 sequences: 

MRGFNKTTWTQFILVGFSSLGELQLL^^ 
50 LSFSESCYTFVHPQLLVHLLSDTKTISFMAC 
YTLIINK^GLELISLSGATGFFIALVAT^ 
LALFSLSILVTMVPFLLILISYGFrvW 

SASDKDQLVAVTYTWTPLLNPLWSLRNKEVKTALKJRVLGMPVATKMS (SEQ ID NO: 183) 

55 ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCTCCAGCC 
TGGGGGAGCTCCAGCTGCTGCTTTTTGTCATCTTTCTTCTCCT 
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GCCAATGTGACCATCATGGCCGTTATTCGCTTCAGCTGGACTCTCCACACTCCCATGTATG 
GCTTTCTATTCATCCTTTCATTCT 

TGGTCCACCTGCTCTCAGACACCAAGACCATCTCCITCATGGCCTGTGCCACCCAGCTGTT 
CTTTTTCCTTGGCTTTGCTTGCACCAACTGCCTCCT 
5 ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGCTGGG 
GTTGATTTCTCTCTCAGGAGCCACAGGTTTCTCT 
GTGACATGCGTTTTTGTGGCCCCAACAGGGTTAACCACT 

TATCAAGTTAGCCTGCACTGACACCCATGTGAAAGAGCTGGCITTATTTAGCCT 
CTGGTAATTATGGTGCCTTTTCTGTTAATTCT 
1 0 CCTGAAGATCCCCTCAGCTGAGGGCAAGAAGGCCTTTGTCACCTGTGCCTCACATCTCA 
GTGGTCTTTGTCCACTATGGCTGTGCCTCTATCATCTATCTGCGG 

CTCAGACAAGGATCAGTTGGTGGCAGTGACCTACACAGTGGTTACTCCCTTACTTAATCCT 
CTTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTGAAAAGAGTTCTT 
CCTGTGGCAACCAAGATGAGCTAA (SEQIDNO: 184) 

15 

AOLFR99 sequences: 

MERVNETVVREVIFLGFSSLARLQQLLFVIFLLLYLFTLGTNAin 
SEICYTFIIWKMLVDLLSQKKTISFLGCAIQMFSFLFLGCSHSFLLAW 
LMGHGVCMGLVAAACACGFIVAQnTSLWHLPFYSSNQIJfflFFCDIAPVLK^ 
20 IFMLCTLVLAIPLLLlLVSYVfflLSAILQFPSTLGRCKAF 

SSSQDALISVSYTHTPLFNPMIYSLRNKEFKSALCKIVIIRTISLL (SEQIDNO: 185) 



ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCTGCT 
25 AATGCAATCATCATTTCCACCATTGTC 

CCTTGCCATCCTCTCITGCTCTGAGATTTGCTACACCITC^ 

TTGACCTGCTGTCCCAGAAGAAGACCATTTCTI^ 

TTCCrCTTCCTTGGCTGCTCTCACTCCI^ 

AGCCATCTGTAACCCACTGCGCTACTCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
30 GTGGCTGCTGCCTGTGCCTGTGGCTTCACTGTTGCACAGATCATCACATCC^ 
CCTGCCTTTTTATTCCTCCAATCAACTACATCACTTCT 

AGCTGGCATCTCACCATAACCACTTTAGTCAGATTGTCATCTTCATGCTCTGTACATTGGTC 
CTGGCTATCCCCTTATTGTTGATCTTGGTGTCCTATGTTCACATCCTCTCTGCCATACTTCA 
GTTTCCTTCCACACTGGGTAGGTGCAAAG 
3 5 TCACTGTCCACTATGGCTGTGCCTCCTTTATCTACTTAAGGCCTCAGTCCAACTACTCCT 

AGCCAGGATGCTCTAATATCAGTATCCTACACTATTATAACTCCATTGTTCAACCCAATGA 

TTTATAGCTTGAGAAATAAAGAGTTCAAATCA 

TTCCCTGTTGTAA (SEQIDNO: 186) 



40 AOLFR101 sequences: 

MDTGNWSQVAEFIILGFPHLQGVQIYLFLLLLLIYLMTV1.GN^ 
LSFSELGYTAATffKMLANLLSEKK^ 
HYPTLMTPTLCAEIAIGCWLGGLAGPVVE 
LVDF\nNSC^QLATFLLILCSYVQIICTVLRIPSAAGKRKM 
45 KSYSLDYDQAI^VVYSVLTPFLWFIYSLRNKEIKEAVRRQLK^ (SEQ ID NO: 187) 

ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCTTGGGCTTCCCCCATCTCC 
AGGGTGTCCAGATTTATCTCTTCCTCTTGTTGCTTCTCATTTACCT 

AACCTGCTGATATTCCTGGTGGTCTGCCTGGACTCCCGGCTTCACACACCCATGTACCACT 

5 0 TTGTCAGCATTCTCTCCTTCTC^ 

GCAAACTTGCTCAGTGAGAAAAAGACCATTTCATTCTCTGGGTGTCTCCTGCAGATCTA^ 
TCTTTCACTCCCTTGGAGCGACTGAGTGCTATCTCCTGACAGCTATGGCCTACGATAGGTA 
TTTAGCCATCTGCCGGCCCCTCCACTACCCAACCCTCATGACCCCAACACTTTGTGCAGAG 
ATTGCCATTGGCTGTTGGTTGGGAGGCITGGCT^ 

5 5 CACGCCTCCCATTCTGTGGCCCCAATCGCATTCAGCACGTCTTTTGTG ACTTCCCTCCTGTG 
CTGAGTTTGGCTrTGCACTGATACGTCTATAAA 
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CAAGATCCTAGCCACCTTCCTGCTGATCCTCTGCTCCTATGTGCAGATCATCTGCACAGTGC 
TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTCCACGTGTGCCTCCCACTTCAC 
TGTGGTTCTCATCTTCTATGGGAGCATCCTTTCCATGTATGTGCAGCTGAAGAAGAGCTAC 
TCACTGGACTATGACCAGGCCCTGGCAGTGGTCTACTCAGTGCTCACACCCTTCCTCAACC 
5 CCTTCATCTACAGCTTGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCTAAAGA 
GAATTGGGATATTGGCATGA (SEQ ID NO: 188) 



AOLFR102 sequences: 

MPVGKLVFNQSEPTEFWRAFITATO 
0 FLSNI^FLELCYTTVVWmLSNILGAQKJISIAGCGAQM^^ 
CHPLHYTLIMTRELCTQMLGGALGLALFPSLQLTALIFI^ 

DIRVHQAVLYAn/srLVLTIPFLLICVSYWITCAILSIRSAEGRRRAFSTCSFHLTVVLLQYGCCSL 

VYLRPRSSTSEDEDSQIALVYTFVTPLLNPLLYSLRJSTKDVKGALRSAIIRKAASDAN (SEQ ID 
NO: 189) 



ATGCCTGTGGGGAAACTTGTCTTCAACCAGTCTGAGCCCACTGAGTTTGTGTTCCGTGCGT 
TCACCACAGCCACTGAATTCCAGGTTCTTCTCTTCCT 

ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 

CGATGTATTTCITCCTGTCCAACCTGTCTTTCCTGGAACTCTGCTACACCACCGTGGTAGTA 

CCCTTGATGCTTTCCAACATTTTGGGGGCCCAGAAGCCCATTTCGTTGGCTGGATGTGGGG 

CCCAAATGTTCrTCTTTGTCACCCTCGGCAGCACGGACTGTTTCCTCTTGGCGATCATGGCC 

TATGACCGCTATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGAGC 

TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTCTTCCCCTCCCTGCAGCTCAC 

CGCCTTAATCTTCACCCTGCCCTTTTGCGGCCACCACCAGGAAATCAACCACTTCCTCTGCG 

ATGTGCCTCCCGTCCTG CGCCTGGCCTGCG CTGAC ATCCGCGTGC ACCAG GCTGTCCTCTA 

TGTCGTGAGCATCCTCGTGCTGACCATCCCCTTCCTGCTCATCTGCGTCTCCTACGTGTTCA 

TCACCTGTGCCATCCTGAGCATCCGTTCTGCCGAGGGCCGCCGCCGGGCCTTCTCCACCTG 

CTCCTTCCACCTCACCGTGGTCCTGCTGCAGTATGGCTGCTGCAGCCTCGTGTACCTGCGTC 

CTCGGTCCAGCACCTCAGAGGATGAGGACAGCCAAATCGCGTTGGTCTACACCTTTGTCAC 

CCCCTTACTCAACCCTTTGCTTTACAGCCTTAGGAACAAGGATGTCAAAGGTGCTCTGAGG 

AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ID NO- 190) 



AOLFR103 sequences: 

MAEMNLTLVTEFLLIAFTEYPEWALPLFLLLLFMYLITVLGNLEMirLILMDHQLHAPMYFLLSH 
LAFMDVCYSSITVPQMLAVLLEHGAALSYTRCAAQFFLFTFFGSIDCYLLALMAYDRYLAVCQ 
PLLYVTILTQQARLSLVAGAYVAGLISALVRTVSAFTLSFCGTSEIDFIFCDLPPLLKLTCGESYT 
QEVLIIMFAIFVIPASMVVILVSYLFnVAIMGIPAGSQAKTFSTCTSHLTAVSLFFGTLIFMYLRG 
NSDQSSEKNRWSVLYTEVIPMLNPLrYSLRNKEVKEALRKILNRAKLS (SEQ ID NO: 191) 

ATGGCAGAGATGAACCTCACCTTGGTGACCGAGTTCCTCCTrATTGCATTCACTGAATATC 

CTGAATGGGCACTCCCTCTCTTCCTCTTGTTATTATTTATGTATCTCATCACCGTATTGGGG 

AACnrTAGAGATGATTATTCTGATCCTCATGGATCACCAGCTCCACGCTCCAATGTATTTCCT 

TCTGAGTCACCTCGCTTTCATGGACGTCTGCTACTCATCTATCACTGTCCCCCAGATGCTGG 

CAGTGCTGCTGGAGCATGGGGCAGCTTTATCTTACACACGCTGTGCTGCTCAGTTCTTTCT 

GTTCACCTTCTTTGGTTCCATCGACTGCTACCTCTTGGCCCTCATGGCCTATGACCGCTACT 

TGGCTGTGTGCCAGCCCCTGCTTTATGTCACCATCCTGACACAGCAGGCCCGCTTGAGTCT 

TGTGGCTGGGGCTTACGTTGCTGGTCTCATCAGTGCCTTGGTGCGGACAGTCTCAGCCTTC 

ACTCTCTCCTTCTGTGGAACCAGTGAGATTGACTTTATTTTCTGTGACCrrCCCTCCTCTGTT 

AAAGTTGACCTGTGGGGAGAGCTACACTCAAGAAGTGCTGATTATTATGTTTGCCATTTTT 

GTCATCCCTGCTTCCATGGTGGTGATCTTGGTGTCCTACCTGTTTATCATCGTGGCCATCAT 

GGGGATCCCTGCTGGAAGCCAGGCCAAGACCTTCTCCACCTGCACCTCCCACCTCACTGCT 

GTGTCACTCTTCTTTGGTACCCTCATCTTCATGTACTTGAGAGGTAACTCAGATCAGTCTTC 

GGAGAAGAATCGGGTAGTGTCTGTGCTTTACACAGAGGTCATCCCCATGTTGAATCCCCTC 

ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 
AAGTTGTCCTAA (SEQ ID NO: 192) 
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AOLFR105 sequences: 

MQGLNHTSVSEFILVGFSAFPHLQLMLFLLFLLMYLFTLLGNLLIMATVWSERSLHMPMYLFLC 
ALSITEILYTVAIIPRMLADLLSTQRSIAFLACASQMFFSFSFGFTHSFLLTVMGYDRYVAICHPL 
RY>A^MSLRGCTCRVGCSWAGGLVMGMVYTSAIFHLAFCGHKEIHHFFCHVPPLLKLACGDD 
5 VLVVAKGVGLVCITALLGCFLLILLSYAFIVAAn.KIPSAEGRNKAFSTCASHLTVVVVHYGFAS 
VIYLKPKGPQSPEGDTLMGITYTVLTPFLSPlIFSLRNKELKVAMKKTCFrKL^ (SEQ ID 



ATGCAGGGGCrAAACCACACCTCCGTGTCTGAATTCATCCTCGTTGGCTTCTCTGCCTTCCC 
1 0 CCACCTCCAGCTGATGCrCTTCCTGCrGTTCCTGCTGATGTACCTGTtCACGCT 

ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCTCTT 

CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 

GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCITCCTGGCCTGTGCCAGTCAGATGTTCTT 
CTCCITCAGCITCGGCTTCACCCACT 

TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCTGCCG 
GGTGGGCTGCTCCrGGGCTGGTGGCTTGGTCATGGGGATGGTGGTGACCTCGGCCATTTTC 
CACCTCGCCTTCTGTGGACACAAGGAGATCCACCATTTCTTCTGCCACGTGCCACCTCTG 
GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 
CACGGCCCTGCTGGGCTGTTTTCrCCTCATCCTCCTCTCCTATGCCTTCATCGTC 
TCTTGAAGATCCCTTCTGCTGAAGGTCGGAACAAGGCCITCTCCACCTGTGCCTCTCACCT 
CACTGTGGTGGTCGTGCACTATGGCITrGCCTCCGTCATTTACCTGAAGCCCAAAGGTCCC 
CAGTCTCCGGAAGGAGACACCTTGATGGGCATCACCTACACGGTCCTCACACCCTTCCTCA 
GCCCCATCATCTTCAGCCTCAGGAACAAGGAGCTGAAGGTCGCCATGAAGAAGACTTGCTT 
CACC AAACTCTTTCCAC AGAACTG CTG A (SEQ ID NO: 194) 



AOLFR106 sequences: 

METANYTKVTEFVLTGLSQTPEVQLVLFWLSFYLFILPGNILnCTISLDPHLTSPMYFLLANLA 
FLDIWYSSITAPEMLnDFFVERKIISFDGCIAQLFFLHFAGASEMFLLTVMAFDLYTAICRPLFIYA 
TIMNQRLCC]XVALSWGGFmsnQVALrVRLPFCGPNELDSYFCDITQVVMACAI^ 
ICSSGLIS\A^CLIALLMSYAFLLALFKKLSGSGENTNRAM^ 

SFSLDKVVSVFNTLIFPLRNPiryTLRNKEVKAAMRKLVTKYILCKEK (SEQ ID NO: 195) 

ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCTATCCCAGACTC 
CAGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTTCTATTTGTTCATCCT^ 

AATATCCTTATCATTTGCACCATCAGTCTAGACCCTCATCTGACCTCTCCTATGTATTTCCT 
GTTGGCTAATCTGGCCTTCCTTGATATTTGGTACT 

TAGACTTCTTTGTGGAGAGGAAGATAATTTCTTTTGATGGATGCATTGCACAGCTCTTCTT 

CTTACA<mTGCTGGGGCTTCGGAGATGTT<m-GCTCACAGTGATGGCCTTTGACCTCTACA 

CrGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCAACGTCTCTGCTGTATCCTG 

GTGGCTCTCTCCTGGAGGGGGGGCTTCATTCATTCTATCATACAGGTGGCTCTCATTGTTC 

GACTTCCTTrCrGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACACAGGTTGT 

CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 

ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATGTCCTATGC(^CCTTCTGGCCTTGTTCAA 

GAAACTTTCAGGCTCAGGTGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACATT 

ACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACAT1TATGCTCGCCCATTTGACTCGTT 

TTCCCTAGATAAAGTGGTGTCTGTGTTCAATACTTTAATATTCCCTTTACGTAATCCCATTA 

TTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGTTGGTCACCAAATATA 

TTTTGTGTAAAGAGAAGTGA (SEQ ID NO: 196) 



AOLFR107 sequences: 

MELWNFTLGSGFILVGILNDSGSPELLCATITILYLIALISNGLLLIAITMEAPXHMPMYLLLGQ 
LSLMDLLFTSWTPKALADFLRRENTISFGGCALQMFLALTMGGAEDLLLAFMAYDRYVAICH 
PLTYMTLMSSRACWLMVATSWILASLSALIYTVYTMHYPFCRAQEIRHLLCEIPHLLKVACAD 
TSRYELMVYVMGVTFLIPSLAAJLASYTQILLTV^ 

ATFMYVO'SSFHSTRQDNnSVFYTWTPALNPLrYSLRNKEVMRALRR 
(SEQ ID NO: 197) 
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ATGGAGCTCTGGAACTTCACCTTGGGAAGTGGCTTCATTTTGGTGGGGATTCT 
GTG GGTCTCCTG AACTG CTCTGTG CT AC AATTAC AATCCTATACTTGTTGG CCCTGATC AG 
CAATGGCCTACTGCTCCTGGCTATCACCATGGAAGCCCGGCTCCACATGCCCATGTACCTC 
5 CTGCTTGGGCAGCTCTCTCTCATGGACCTCCTGTTCACATCTGTTGTCACTCCCAAGGCCCT 
TGCGGACITTCTGCGCAGAGAAAACACCATCTCCTTTGGAGGCTGTGCCCTTCAGATGT^ 
CTGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACTGGCCTTCATGGCCTATGACAGGT 
ATGTGGCCATTTGTCATCCTCTGACATACATGACCCTCATGAGCTCAAGAGCCTGCTGGCT 
CATGGTGGCCACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 

10 ATGCACTATCCCTTCTGCAGGGCCCAGGAGATCAGGCATCTTCTCTGTGAGATCCCACACT 
TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 
GACCTTCCTGATTCCCTCTCTTGCTGCTATACTGGCCTCCTATACACAAATTCTACT 
TGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCCCTTGTCACCTGCTCTTCCCACCT 
GACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTCATGTATGTCTTGCCCAGTTCCTTCC 

1 5 ACAGCACCAGACAAGACAACATCATCTCTGTTTTCTACACAATTGTCACTCCAGCCCTGAA 
TCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCCTTGAGGAGGGTCCTGGG 
AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 



AOLFR108 sequences: 

20 MCSFFLCQTGKQAJOSMGEENQTFVSKFIFLGLSQDLQT^ 

SRLHTPMYFFLRNLSFADLCFSTSIVPQVLVHFLVKRKTISFYGCM 
MSYDRYVAVCKPLYYSTIMTQR 

PPALLKLASIDTYSTEMAIFSMGVVILLAPVSLILGSYWNnST\^ 

WVLFYG S GIFT YMRPNSKTTKELDKMrS VF YT A VTPMLNP IT YS LRNKD VTCG A LRKL VGRKC 
25 FSHRQ (SEQ ID NO: 1 99) 



ATGTGTTCTTTTTTCTTGTGCCAAACAGGTAAACAGGCAAAAATATCAATGGGAGAAGA 
ACCAAACCTTTGTGTCCAAGTTTATCTTCCTGGGTCTTTCACAGGACT^ 
CCTGCTATTTATCCTTTTCCTCATCATTTATCTGCTGAC 
3 0 TCATTCTCATCTTCCTGG ATTCTCGCCTTCACACTCCCATGTATTTTTTTCTTAGAAATCTCT 
CCITTGCAGATCTCTGTTTCTCTACT^ 
AAGAGGAAAACCATTTCTTTTTATGGGTGTATC 

GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCGGTATGTGGCTGTCTGCAA 
GCCCCTGTACTACTCTACCATCATGACACAACGGGTGTGTCTCTGGCTGTCCTTCAGGTCCT 

3 5 GGGCCAGTGGGGCACTAGTGTCTTTAGTAGATACCAGCTTTACTTTCCATCTTCCCTACT 
GGGACAGAATATAATCAATCACTACTTTTGTGAACCTCCTGCCCTCCTGAAGCTGGCTTCC 
ATAGACACTTACAGCACAGAAATGGCCATCTTTTCAATGGGCGTGGTAATCCTCCTGGCCC 
CTGTCTCCCTGATTCTTGGTTCTTATTGGAATATTATCTCCACTGTTATCCAGATGCAGTCT 
GGGGAAGGGAGACTCAAGGCTTTTTCCACCTGTGGCTCCC 

40 CTATGGGTCAGGAATATTCACCTACATGCGACCAAACTCCAAGACTACAAAAGAACTGGA 
TAAAATGATATCTGTGTTCTATACAGCGGTGACTCCAATGTTGAACCCCATAATTTATAGC 
TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAGTTGGGAGAAAGTGCTTCTCT 
CATAGGCAGTGA (SEQ ID NO: 200) 



45 AOLFR109 sequences: 

NO^RNGSIVTEFILVGFQQSSTSTRALLFA^^ 

HLSLLDVCFITTTIPQMLIHLVVRDHrVSFVCCMTQMYFWCVGV 
PLNYVPnSQKVCVRLVGTAWFFGLINGIFL^ 
WAIFADAIVVILSPMVLTVTSYVHII^ 
50 PHSTHGPDKDKPFSLLYTnTPMCNPIIYSFRNKEIKEAMVRALGRTRLA (SEQ ID NO: 

201) 



ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCTTTCAGCAGAGCTCCA 
CTTCCACACGAGCATTGCTCTTTGCCCTCTTCTTGGCCCTCTA 
55 AATGGCCTCATCATCTTTATCACCTCCTGGACAGACCCCAAGCTCAACAGCCCCATGTACT 
TCTTCCTCGGCCATCTGTCTCTCCTGGATGTCTGCTTCATCACCACTACCATCCCACAGATG 
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TTGATCCACCTCGTGGTCAGGGACCACATTGTCTCCTTTGTATGTTGCATGACCCAGATGT 
ACTTTGTCTTCTGTGTTGGTGTGGCCGAGTGCATCCTCrTGGCrTTCATGGC 
TATGTTGCTATCTGCTACCCACTTAACTATGTCCCGATCATAAGCCAGAAGGTCTGTGTCA 
GGCTTGTGGGAACTGCCTGGTTCTTTGGGCTGATCAATGGCATCTTTCTCGAGTATATTTC 
> ATTCCGAGAGCCCTTCCGCAGAGACAACCACATAGAAAGCTTCTTCTGTGAGGCCCCCATA 
GTGATTGGCCTCTCTTGTGGGGACCCTCAGTTTAGTCTGTGGGCAATCITTGCCGATGCCA 
TCGTGGTAATTCTCAGCCCCATGGTGCTCACTGTCACTTCCTATGTGCACATCCTGGCCACC 
ATCCTCAGCAAAGCCTCCTCCTCAGGTCGGGGGAAGACTTTCTCTACTTGTGCCTCTCACC 
TGACTGTGGTCATCITrCTCTACACTTCAGCTATGTTCTCTTACATGAACCCCCACAGC 
CATGGGCCTGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTACCCCCATGTGCA 

ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 
GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 

AOLFR110 sequences: 

MKIANNTVVTEFILLGLTQSQDIQLLVFVLnJFYL 

DASYSFIVAPRMLVDFLSEKKVISYRGCITQLFFLHFLGGGEGLLLVVMAFDRYIAJCRPLHCST 

VMNPRACYAMMLALWLGGFVHSnQVVLILRLPFCGPNQLDNFFCDVRQVIKLACTDM^ 

LMVFNSGLMTLLCTLGLLASYAVILCHVRRAASEGK^^ 

RALPADKMVSLFHTVIFPLMNPMIYTLRNQEVKTSMKIUXSW (SEQ ID NO: 

ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCTCCnTGGTCTGACTCAGTCTC 
AAGATATTCAGCTCTTGGTCTTTGTGCTGATCTTAATTTTCTACOT 

AATTTTCTCATTATTTTCACCATAAGGTCAGACCCTGGGCTCACAGCCCCCCTCTATTTATT 

TCTGGGCAACnTGGCCTTCCTGGATGCATCCTACTCCTTCATTGTGGCTCCCAGGATGTT 

TGGAOTCCTCTCTGAGAAAAAGGTAATCTCCTACAGAGGCTGCATCACTCAGCTCTTTT^ 

CTTGCACTTCCTrGGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGCCTTTGACCGCT 

ATCGCCATCTGCCGGCCTCTGCACTGTTCAACTGTCATGAACCCTAGAGCCTGCTATGCAA 

TGATGTTGGCTCTGTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCTCATCCTC 

CGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACTTCTTCTGTGATGTCCGACAGGTCA 

TCAAGCTGGCTTGCACCGACATGTTTGTGGTGGAGCTTCTAATGGTCTTCAACAGTGGCCT 

GATGACACTCCTGTGCTTTCTGGGGCTTCTGGCTTCCTATGCAGTCATCCTCTGCCATO 

GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 

TTATACTTCTTATGTTTGGACCTGCTATCTTCATCTACATGTGGCClTTCAGGGCCTrACCA 

GCTGACAAGATGGTTTCTCTCrTTCACACAGTGATCTTTCCATTGATGAATCCTATGATTTA 

TACCCTTCGCAACCAGGAAGTGAAAACTTCCATGAAGAGGTTATTGAGTCGACATGTAGTC 

TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



Gm^HMITTLDHHLHTPXn.TTLKmSFLDLCUSVTAPKSIANSLIHNNSISFLGCVSQVPLLLSS 

ASAELLLLTVMSFDRYTAICHPLHYDVIMDRSTCVQRATVSWLYGGLIAVMHTAGTFSLSYCG 
SNNATOQFFCDIPQLLAISCSENLIPJiIALILI>^^ 

SICLPHLLVVLFLSTGFUYLKPASESPSIIJDAVISVF^TMLPPT^IIYSLRM^KVALGMLIKG 
KLTKK (SEQ ID NO: 205) 

ATGTGTTATATATATTTAATATTTAAAGAGTGGACATTGATATTTTACTTCAGTCTTCTCCT 

TTTCCTGCAGATTACTCCTGCAATAATGGCAAATCTCACAATCGTGACTGAATTTATCCTTA 

TGGGGTTTTCTACCAATAAAAATATGTGCATTTTGCATTCGATTCTCTTCTTGTTGATTTAT 

TTGTGTGCCCTGATGGGGAATGTCCTCATTATCATGATCACAACTTTGGACCATCATCTCC 

ACACCCCCGTGTATTTCTTCTTGAAGAATCTATCTTTCTTGGATCTCTGCCTTATTTCAGTC 

ACGGCTCCCAAATCTATCGCCAATTCTTTGATACACAACAACTCCATTTCATTCCTTGGCTG 

TGTTTCCCAGGTCTTTTTGTTGCTTTCTTCAGCATCrGCAGAGCTGCTCCTCCT 

TGTCCrTTGACCGCTATACTGCTATATGTCACCCTCTGCACTATGATGTCATCATGGACAGG 

AGCACCTGTGTCCAAAGAGCCACTGTGTCrTGGCTGTATGGGGGTCTGATTGCTGTGATGC 

ACACAGCTGGCACCTrCTCCTTATCCTACTGTGGGTCCAACATGGTCCATCAGTTCTTCTGT 
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GACATTCCCCAGTTATTAGCTATTTCTTGCTCAGAAAATTTAATAAGAGAAATT 

TCCTTATTAATGTAGTTTTGGATTTCTGCTGTTTTATTGTCATC 

GTCTTCTCTACAGTCAAGAAGATCCCTT 

GCCTTCCACACTTGCTGGTTGTGTTATTTCTTTCCACTGGATTCATTGCTTATCT 
5 GCTTCAGAGTCTCCTTCTATTTTGGATGCTGTAATTTCTGTGTTCTACACTATGCT 

AACCTTTAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCTCTGGGGATG 
TTG AT AAAG GGAAAG CTC ACC AAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 

10 mkfwhgfsshlnpmfssfllytjslpwi^ 

svvtcsssqssdwmqlcthlcttlswfpswscgiqlplslrcclifsvrrkpfllqda 
tpwgacecylltamaydrylaicrplhypnm^ 
cayneiqhifcdfppllslackdtsamlvdfainafnlitfffimisyaj^ 
afstcashlavvliffgsiifmyvrlk^ 
1 5 tifqkgdkaslahl (seq id no: 207) 



ATGTGTCAACAAATCTTACGGGATTGCATT 

AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCTC 
CTTCCTCCTTGTGGGTATCCCAGGACTGCAATCTTCACATCTTTGGCTGGCTATCTCACTGA 
20 GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACTCGGCATGAGCCCATGTATTGCITTCTC 

TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 

CTTTAGTGCTTGTTTCACTCAGATGTTTTTTGTCCACTTAGCCACAGC^ 

CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACT 

25 GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCTTTCTGTGGCTCCAATGTGGIT 
GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCITATGGTGGGCTCTGATGTGGCCTTCATTGCT 
GCCTCCTATATCTTAATTCTCAAGGCAGTA 

30 AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 
CTGGGTTCATGA (SEQ ID NO: 208) 

35 

AOLFR114 sequences: 

MERINHTSSVSEFILLGLSSRPEDQKTLFVLFLIVYl.VTITGNLLr^ 
LTDICFTTSVVPKMLMNFLSEKKTISYAGCLTQMYFLYALG^ 
HYVTTMSHHHCVXLVAFSCSFPHLHSLLOT 
40 EIVQMTEAPIVLVTRFLCIAFSYIRILTTVLKJPSTSGKR 

PSTYAVKDHVATrVYTVLSSIVtt.NPFIYSLRNKDLKQGLRKl (SEQ ID NO: 209) 



ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTTTATCCTCCTGGGACTCTCCTCCC 
GGCCTGAGGACCAAAAGACACTCTTTGTTCTCTTCCTCATCGTGTACCTGGTCACCATAAC 
45 AGGGAACCTGCTCATCATCCTGGCCATTCGCTTCAACCCCCATCTTCAGACCCCTATGTATT 
TCTTCTTGAGTTTTCTGTCT^ 

CTGATGAACTTCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCTGACACAGATGT 
ATTTTCTCTATGCCTTGGGCAACAGTGACAGCTGCCTTCTGGCAGTCATGGCCTTTGACCG 
CTATGTGGCCGTCTGTGACCCTTTCCACTATGTCACCACCATGAGCCACCACCACTGTGTCC 
50 TGCTGGTGGCCTTCTCCTGCTCATTTCCT 

AATCGTCTCACCTTCTGTGACTCCAATGTTATCCACCACITTCT 
GCTGAAATTGTCCTGCTCTTCCATATTTG 

ATTGTTTTGGTGACTCGTTTTCTCTGCATTGCTTTCTCTTATATACG 
TCTCAAGATTCCCTCTACTTCT^ 
55 CCGTGGTGACGCTCTTtTATGGAAGCATCTTCTGTGTCTATTTACAGCCCCCATCCACCTAC 
GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGTTTTGTCATCCATGCTCAATCCTT 
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TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCTGAGGAAGCTTATGAGCAAGA 
GATCCTAG (SEQ ID NO: 210) 



AOLFR115 sequences: 

5 MEGFYLRRSHELQGMGKPGRVNQTTVSDFLLLGI^EWPEEQPLLFGIFLGMYLVTMVGNLLn 
LAISSDPHLHTPMYFFIANLSLTDACFTSASB?^^ 

NCLLAVMAYDRWAICQPLHYSTSMSPQLCALMLGVCWVLTNCPALMHTLLLTRVAFCAOK 
AIPHFYCDPSALLKIACSDTHVNELMUTMGLLFLTWLL^ 

FSTCGSHLTVVLLFYGSLMGVYLIJPPSTYSTERESRAAVL^ 
0 KLFVSGKTFFL (SEQ ED NO: 211) 



ATGGAAGGTTTTTATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 

GTGAACCAAACCACTGTTrCAGACTTCCTCOTCTAGGACTCTCTGAGTGGCCAGAGGAGC 
AGCCTCTTCTGTTTGGCATCTTCCTTGGCATC 

5 ATTATCCTGGCCATCAGCTCTGACCCACACCTCCATACTCCCATGTACTTCTTTCTGGCCAA 

CCTGTCATTAACTGATGCCTGTTTCACTTCTGCCTCCATCCCCAAAATGCTGGCCAACATTC 

ATACCCAGAGTCAGATCATCTCGTATTCTGGGTGTCTTGCACAGCTATATTTCCTCCTTATG 

TTTGGTGGCCTrGACAACTGCCTGCTGGCTGTGATGGCATATGACCGCTATGTGGCCATCT 

GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACTAATGCTGGGTGT 

GTGCTGGGTGCTAACCAACrGTCCrGCCCTGATGCACACACTGTTGCTGACCCGCGTGGCT 

TTCTGTGCCCAGAAAGCCATCCCTCATTTCTATTGTGATCCTAGTGCTrCTCCTGAAGCTTGC 

CTGCTCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCTTGCTGTTCCTCACT 
GTTCCCCTCCTGCTGATCGTCTT^ 

ATCTCCTGGAGGGAGATGGAAGGCCITCTCrACCTGTGGTTCTCATCTCACGGTGGTTCTG 

CTCTTCTATGGGTCTCTrATGGGTGTGTATTTACTTCCTCCATCAACITA 

GGAAAGTAGGGCTGCTGTTCTCTATATGGTGATTATTCCCACGCTAAACCCATTCATTTAT 

AGCTTGAGGAACAGAGACATGAAGGAGGCTTTGGGTAAACTTTTTGTCAGTGGAAAAACA 
TTCTTTTTATGA (SEQ ID NO: 21 2) 



AOLFR116 sequences: 

MDEANHSVVSEFWLGLSDSRKIQLLLFOTSWYVSSLMGNLLIVLTVTSDPRLQSPMYFLLAN 
LSIINLWCSSTAPKMr^LFRKHKTISFGGCWQIFFIHAVGGTEMVLLIAMA 
YLTlMNPQRCILFLVISWnGIIHSVIQLAFVVDLLFCGPNELDSFFCDLPPJFIKLAClETYTLG 
TANSGFISIASFLILnSYIFILVTVQKKSSGGIFKAFSMI^AHVrVVVLWGPLIFFY^ 
KFLAIFDAVITPVLNPVIYTFRNKEMMVAMRRRCSQFVNYSKIF (SEQ ID NO: 213) 

ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACTCTCTGACTCGC 

GGAAGATCCAGCTCCTCCTCTTCCTCnTITTCrCAGTGTTCTATGTATCAAGCCTGATGGGA 

AATCTCCTCATTGTGCTAACTGTGACCTCrGACCCTCGTTTACAGTCCCCCATGTACnTCCT 

GCTGGCCAACCTTTCCATCATCAATTTGGTATTTTGTTCCTCCACAGCTCCCAAGATGATTT 

ATGACCTTTTCAGGAAGCACAAGACCATCTCTTTTGGGGGCTGTGTAGTTCAGATCTTCTT 

TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTTTTGACCGATAT 

GTGGCCATATGTAAGCCTCTCCACrACCrGACCATCATGAACCCACAAAGGTGCATTTTGT 

TTTTAGTCATTTCCTGGATTATAGGTATTArrCACrCAGTGATTCAGTTGGCITrT 

GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTTC 

CAAACTGGCITGCATAGAGACCTACACATTGGGATTCATGGTTACTGCCAATAGTGGATTT 
ATTTCTCTGGCrTCTTTTTTAATrCTCATAATCTCTTACATCTT^ 

AAAAAATCTTCAGGTGGTATATTCAAGGCrTTCTCTATGCTGTCAGCTCATGTCATTGTGG 

TGGTTTTGGTCTrTGGGCCATTAATCrTTTTCTATATTTTTCCATTTCCC 

ATAAATTCCITGCCATCTTTGATGCAGTTATCACTCCCGTTTTGAATCCAGTCATCTATACT 

TTTAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 
AGTAAAATCTTTTAA (SEQ ID NO: 214) 



AOLFR1 17 sequences: 

MNhnTVF^TKIQIEKSDLKYRAISLQEISKISLLFW^ 

QHEFWCILFIVFLLr^TSIMGNSGIILLINTDSRFQTLTYFFLQHLAFVDICYTSAITPK^ 
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EEKNLILFQGCVIQFLVYATFATSDCYLLAMMAVDPYVAICKPLHYTVIMSRTVCIRLVAGSY1 
MGSINASVQTGFTCSLSFCKSNSINHFFCDWPII^SCSNVDIMMLLVVFVGSNLIF^ 
YIYDVLVTmKMSSSAGRKKSFSTCASHLTAVTO 
PMLNPLIYSLRNKEVKEALKVIGKKLF (SEQ ID NO: 215). 

5 

ATGAATAACACTATTGTATTTGTCATAAAAATACAAATAGAAAAAAGTGACTTGAAATATA 
GAGCCATTTCATTGCAAGAAATCTCAAAGATTTCCCTTCTTTTC^^ 

ATTTCTAGACTTTTACTAGCCATGACACTAGGAAACAGCACTGAAGTCACTGAATTCTATC 
TTCTGGGATTTGGTGCCCAGCATGAGTTTTGGTGTATCCT 

0 TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTCATCAAGACAGATTCCAGAT 
TTCAAACACTCACGTACTTTTTTCTACAACATTTGGCTTTTGTTGATATCTGTTACACTTCT 
GCTATCACTCCCAAGATGCTCCAAAGCTTCACAGAAGAAAAGAATTTGATATTATTTCAGG 
GCTGTGTGATACAATTCTTAGTTTATGCAACATTTGCAACCAGTGACTGTTATCTCCTGGCT 
ATGATGGCAGTGGATCCTTATGTTGCCATCTGTAAGCCCCTTCACTATACTGTAATCATGT 
5 CCCGAACAGTCTGCATCCGTTTGGTAGCTGGTTCATACATCATGGGCTCAATAAATGCCTC 
TGTACAAACAGGTTTTACATGTTCACTGTCCTTCTGCAAGTCCAATAGCATCAATCACTTTT 
TCTGTGATGTTCCCCCTATTCTTGCTCTTTCATGCTCCAATGTTGACATCAACATCATGCTA 
CTTGTTGTCTTTGTGGGATCTAACTTGATATTCACTGGGTTGGTCGTCATCTrTrCCTACAT 
CTACATCATGGCCACCATCCTGAAAATGTCTTCTAGTGCAGGAAGGAAAAAATCCTTCTCA 
ACATGTGCTTCCCACCTGACCGCAGTCACCATTTTCTATGGGACACTCTCITACATGTATTT 
GCAGTCTCATTCTA^TAATTCCCAGGAAAATATGAAAGTGGCCTTTATATTTTATGGCACA 
GTTATTCCCATGTTAAATCCITrAATCTATAGCTTGAGAAATAAGGAAGTAAAAGAAGCTT 
TAAAAGTGATAGGGAAAAAGTTATTTTAA (SEQ ID NO: 216) 

AOLFR118 sequences: 

MNHMSASIJQSNSSKFQVSEFILLGFPGIHSWQHWLSLPLALLYLSAI.AANTLILIIIWQNPSLQQ 

PMYIFLGILCMVDMGLATTIIPKIIAIFWFDAKVISLPECFAQri'AIHFFVGMESGILLCMAFDRY 

VAICHPLRYPSIVTSSLILKATLFMVLRNGlJFVTPVP\n,AAQRDYCSKNEIEHCLCSNLGVTSLA 

CDDRRPNSICQLVIAWLGMGSDLSLIILSYILmYSVLRLNSAEAAAKALSTCSSHLTLILFFYTIV 

VVISVTHLTEMKATLIPVLLNVLHNIIPPSLNPTWALQTKELRAAFQKVLFALTKEIRS (SEQ ED 
NO: 217) 

ATGAATCATATGTCTGCATCTCTCAAAATCTCCAATAGCTCCAAATTCCAGGTCTCTGAGTT 

CATCCTGCTGGGATTCCCGGGCATTCACAGCTGGCAACACTGGCTATCTCTGCCCCTGGCA 

CTACTGTATCTCTCAGCACTTGCTGCAAACACCCTCATCCTCATCATCATCTGGCAGAACCC 

TTCTTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTATGGTAGACATGGGTCTGG 

CCACTACTATCATCCCTAAGATCCTGGCCATCrTCTGGTTTGATGCCAAGGTTATTAGCCTC 

CCTGAGTGCTTTGCTCAGATTTATGCCATTCACTTCTTTGTGGGCATGGAGTCTGGTATCCT 

ACTCTGCATGGCTTTTGATAGATATGTGGCTATTTGTCACCCTCTTCGCTATCCATCAATTG 

TCACCAGTTCCTTAATCTTAAAAGCTACCCTGTTCATGGTGCTGAGAAATGGCTITATTTGTC 

ACTCCAGTGCCTGTGCTTGCAGCACAGCGTGATTATTGCTCCAAGAATGAAATTGAACACT 

GCCTGTGCTCTAACCTTGGGGTCACAAGCCTGGCTTGTGATGACAGGAGGCCAAACAGCAT 

TTGCCAGTTGGTTCTGGCATGGCTTGGAATGGGGAGTGATCTAAGTCTTATTATACTGTCA 

TATATTTTGATTCTGTACrCTGTACTTAGACTGAACTCAGCTGAAGCTGCAGCCAAGGCCC 

TGAGCACTTGTAGTTCACATCTCACCCTCATCCTTTTCTTTTACACTATTGTTGTAGTGATT 

TCAGTGACTCATCTGACAGAGATGAAGGCTACTTTGATTCCAGTTCTACTTAATGTGTTGC 

ACAACATCATCCCCCCTTCCCTCAACCCTACAGTTTATGCACTTCAGACCAAAGAACTTAG 

GGCAGCCTTCCAAAAGGTGCTGTTTGCCCTTACAAAAGAAATAAGATCTTAG (SEQ ID NO" 
218) 

AOLFR119 sequences: 

MPLFNSLCWFPTIIIVTPPSFILNGIPGLERVH\^ISLPLCTMYnFLVGNLGLVYLIYYEESLHHP 
MYFFFGHALSLIDLLTCTTTLPNALCIFWFSLKErNFNACLAQMFF\rHGFTGVESGVLMLlVLALD 
RYIAICYPLRYATTLTNPIIAKAELATFLRGVLLMIPFPFLVKRLPFCQSNIISHTYCDHMSVVKL 
SCASIKVNVrYGLMVALLIGWDICCISLSYTLILKAAISLSSSDARQIO^STCTAHISAinTYVPA 
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FFTFFAHRFGGHTIPPSLffllVAM (SEQ ID 

NO: 219) 

ATGCCTCTATTTAATTCATTATGCTGGTTTCCAACAATTCATGTGACTCCT 
5 TCTTAATGGAATACCTGGTCTGG^ 

ATGTACATCATCTTCCTTGTGGGGAATC^ 

CITACATCATCCGATGTATTTTTTTTTTGGCCATGCT 

CACCACCACTCTACCCAATGCACTCTGCATC^ 

ATGCTTGCTTGGCCCAGATGTTCTTTGTTCATGGGTTCACAGGTGTGGAGTCTGGGGTGCT 
10 CATGCTCATGGCTCTAGACCGCT^ 

TCACCAACCCTATCATTGCCAAGGCTGAGCTC 
GATTCCTTTCCCATTCTTGGTTAAGCGTTTGCCTT^ 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCTAATGGTTGCTCTCCTGATTGGAGTGTTTGACATT^ 
15 ACACTTTGATCCTCAAGGOAGCGATCAGCCT 

CAGCACCTGCACTGCCCATATATCTGCCATCATCATCACCT 
TCTTTGCCCACCGTTTTC 

CTTTATCITCTTCTTCCCCCAACTCTAAACCCTA 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ID NO: 220) 

20 

AOLFR120 sequences: 

MQPYTKNWTQVTEFVMMGFAGIHEAHLLFFILFLTMYLFTL 
FLTHLSCLEIWYTSXO'WKMLAGFIGVDGGKMSYAGCXSQ 
VAICMPLHYGAIA^SWGTCIRLAAACWLVGFLTPILPIYLLSQLTFCGPNV 
25 CSDVTWKETVDFLVSLAVLIASSMVIAVSYGMVWTLLHmSAAER 
YGTLFFMYVQTKVTSSINFNKVVSWYSWTPMLNPLIYSLRNK^ 
(SEQ ID NO: 221) 

ATGCAACCATATACCAAAAACTGGACCCAGGTAACTGAATTTGTCATGATGGGCTT^ 

30 GCATCCATGAAGCACACCTCCTCTTCTC^ 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGGACCACCGACTACGGAGACCCATGT 
ATTTCTTCCTGACACACTTGTCCTGCCTTGAAATCTGGTACACTTCT 
ATGCTGGCTGGTTTTATTGGGGTGGATGGTGGCAAGAATATCTCTTATGCTGGT^ 
CCCAGCTCTTCATCTTCACCTTTCTTC 

35 TATGATCGTTATGTGGCCATTTGTATGCCTCTCCACTATGGGGCrTTT 
CTGCATCCGTCTGGCAGCTGCCTGTTGGCT 

ACCTCTTGTCTCAGCTAACATTTTGTGGCCCAAATGTCATTGACCATTTCTCCT 
TCACCCTTGCTAGCCTTGTC^ 

TGTCTCTGGCTGTGCTACTGGCCTCCTCTATGGTCATTGCTGTGTCCTATGGCAACATCGTC 
40 TGGACACTGCTGCACATCCGCTCAGCTGCTGAGCGCTGGAAGGCCTTCTCTACCT 
CTCACCTGACTGTGGTGAGCCTCTTCTATGGCACT 
GTGACCTCCTCCATCAACTTCAACAAGGTGGTATCT 

GCTCAATCCTCTCATCTACAGTCTTAGGAACAAGGAAGTGAAGGGAGCTCTGGGTCGAGTC 
TTTTCTCTCAACTTTTGGAAGGGACAGTGA (SEQ ID NO: 222) 

45 

AOLFR121 sequences: 

MKRKNFTEVSEFIFLGFSSFGKHQITLFVW 
SSETVYTLVIWRMLLSLIFHNQPISLAGCATQMFFFVILATN^ 
TVIMSKGLCAQLVCGSFGIGLTMAVLHVTAMFNLPFCGTVVDHFFCDI^ 
50 NYGVSSFWWIGLMSYVLVTSSILQIASAEGR^ 

SIEKDLVLSVTYTnTPLLNPVVYSLRNKEVKDALCRVYGRNIS (SEQ ID NO: 223) 



ATGAAGAGAAAGAACTTCACAGAAGTGTCAGAATTCATTTTCITGG 
GAAAGCATCAGATAACCCTCTTTGTGGTTTTCCTAACTGTCTACAT^ 
55 AACATCATCATTGTGACTATCATCTC^ 
CCTAAGCATGCTGGCTAGTTCAG 
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TTGAGCCTCATTTTTCATAACCAACCTAT^ 

TTTTGTTATCTTGGCCACTAATAATTGCTTCCTGCTTACTGCAATGGGGTATGACCGCT 
TGGCCATCTGCAGACCCCTGAGATACACTGTCATCATGAGCAAGGGACTATGTGCCCAGCT 
GGTGTGTGGGTCCTTTGGCATTGGTCTGACTATGGCAGTTCTCCATGTGACAGCCATGTTC 
5 AATTTGCCGTTCTGTGGCACAGTGGTAGACCACTTCTTTTGTGACATTTACCCAGTCATGA 
AACTTTCTTGCATTGATACCACTATC^ 

GATTTTTGTGCCCATAGGCCTGATATTTATCTCCTATGTCCITGTCATCTCT 
AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCTTTGCCACCTGTGTCTCCCACCTCACTGT 
GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCTACCTCAAGCCGAAGTCAGAAAGTTCA 
1 0 ATAGAAAAAGACCITGTTCTCTCAGTGAC^ 

TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 
ATATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 

1 5 MEWENQTILVEFFLKGHS VHPRLELLFFVXIFIMYVVILLG 
SFLDICYTTTSIPSTLVSFLSERKTISFSGCAVQ 
YPIIMSKNAYWMAVGSWFAGIVNSAVQTTFVVQLPFC 
EFLMLVATILFTLMPLLLIVISYSL^^ 

KJETLNSDDLDATDKJISMFYGVMTPM (SEO ID NO- 

20 225) 



ATGGAATGGGAAAACCAAACCATTCTGGTGGAATTTTTTCTGAAGGGACATTCTGTTCA CC 
CAAGGCTTGAGTTACTCTTTTTTGTGCTAATC^ 

AATGGTACTCTCATTTTAATCAGCATCTTGGACCCTCACCTTCACACCCCTATGTACT^ 
25 TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACACTAG 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCTTTTCTGGCTGTGCAGTGC 
GGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCTTTGACCGCTATG 
TGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGCAAGAATGCCTATGTACCCAT 
GGCTGTTGGGTCCTGGTTTGCAGGGATTGTCAACTCT 

30 CAATTGCCTTTCTGCAGGAAGAATGTCATCAATCATTTCTCATGTGAAATTCTAGCTGTCAT 
GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCTCATGCTTGTGGCCACAATATTG 
TTCACATTGATGCCACTGCTCTTGATAGTTATCTCTTACTCATTAATCATTTCCAGCATCCT 
CAAGATTCACTCCTCTGAGGGGAGAAGCAAAGCTTTCTCTACCTGCTCAGCCCATCTGACT 
GTGGTCATAATATTCTATGGGACCATCCTCTTCATGTATATGAAGCCCAAGTCTAAAGAGA 

3 5 CACTTAATTCAGATGACTTGGATGCTACCGACAAAATTATATCCATGTTCTATGGGGTGAT 
GACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGGCAGT 
AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 226) 



AOLFR123 sequences: 

40 MYRFTDFDVSMSIYLNHVLFYTTQQ 
IMYMIILLGNSLLniTI^ 

WSLGLGSTECVLLAVMAYDHWAICNPLRYS 
MMLPFCGNNVIDHITCE1EALLKLV 

GRKKAFSTCSAHSIVVILFYGSALFMYMKPKSKNTNTSDEnGLSYG 
45 KEAVKKVLSRHLHLLKM (SEQ ID NO: 227) 



ATGTACAGATTTACAGATTTTGATGTATCAAACATTTCAATTTACCTGAA 

CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 

GACTGAATTCTTTCTGGTGGGGCTTTCCCAATATC 

50 TCTGCCTCATCATGTACATGATAATCCTCCTGGGAAATAGCCTCCTCATTATCATCACCATC 
TTGGATTCTCGCCTCCATACTCCCATGTATTTCTTTCTTGGAAACCTCTCATTCTTGGACAT 
CTGTTACACATCCTCATCCATTCCTCCAATGCTTATTATATTTATGTCTGAGAGAAAATCCA 
TCTCCTTCATTGGCTGTGCTCTGCAGATGGTTGTGTCCCTTGGCTTGGGCTCCACTGAGTGT 
GTCCTCCTGGCTGTGATGGCCTATGACCACTATGTGGCCATCTGCAACCCACTGAGGTACT 

55 CCATCATCATGAACGGAGTGCTGTATGTGCAAATGGCTGCATGGTCCTGGATCATAGGCTG 
TCTGACCTCCCTATTGCAAACAGTTCTGACAATGATGTTGCCTTTCTGTGGGAATAATGTC 
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ATTGATCATATTACCTGTGAAATTTTGGCCCT 

CAATGTGCITATCATGACAGTGACAAATATTGTTTCACTGGTGATTCTTCTACTGl^ 
TCATCTCCTATGTGTTTATTCTCTCTTCCATCCTGAGAATTAATTGTC 
AAAGCCTTCTCTACCTGTTCAGCGCACTCGATTGTGGTCATCTTATTCT 
5 TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAGATTATTGGGCT 
TCITATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCTGAGCAGACATCTGCATTTATTGAAAATGTGA (SEQ 
ID NO: 228) 



10 AOLFR124 sequences: 

MNHSWTEFIILGLTKKPELQGIIFLFFLIVYLVAFLGNML 
DIICTTSIIPKMLGTMLTSENTISYAGCMSQLFLFTWSLGAEMVLFTTI^ 
VMNHHMCVALLSMVMAIAVTNSW 
MXHTVADITLAIGDHLTCISYGFIIV^ 
1 5 YTFERDKWAALYTLWPTLNPMVTSFQNREMQAGIR^ (SEQ ID NO: 229) 



ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAGCCT 
AGGGAATTATCITCCTCTTTTTTCTCATTGTCT 
ATCATCATTGCCAAAATCTATAACAACACCTTC^ 
20 ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 
GCTAACATCAGAAAATACCATTTCATATGCAGGCTGCATGTCCCAGCTCTTCTTGT^ 
TGGTCTCTGGGAGCTGAGATGGTTCTCITCACCAC 
TTTGTTTCCCTCCTCATT^ 

ATGGTCATGGCTATTGCAGTCACCAATTCCTGGGTGCACACAGCTCTTATCATGAGGTTGA 
25 CTTTCTGTGGGCCAAACACCATTGACCACTTCTTCTGTGAGATACCCCCATTGCT 

TCCTGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 
TAGGGGACTTTATTCTTACCTGCATCTCCTATGGTTTTAT^ 

CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 
ACCCTTTACTATTCTCCTGTAATCTACACCTATATCCGCCCTGCTTCCAGCT 
30 AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACCCGATGGTG 
TACAGCTTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCT 
CACTAG (SEQ ID NO: 230) 



AOLFR125 sequences: 
3 5 MTNQTQMMEFLLVRFTENW 

LSFLDLCXISATVPKSILNSVASTDSISFLGCA^ 

EAVMSRGLCVQLMALSWLNRGALGLLYTAGTFSLN^ 

ISVSVAIGVCYAFSCLVCrWSYVYffSAVL^ 

KPGSDAPSILDLLVSWYSVAPPTLNPVTYCLKNKDIKSALSKVLWNW (SEQ ID 

40 NO: 231) 



ATGACCAATCAGACACAGATGATGGAATTCTTGCTTGTGAGATTTACTGAGAATTGGGTGC 
TCCTGAGGCTCCATGCTTTGCTCTTCTC^ 

GTCATCATTCTCCTCATGATTCTGGACCATCGTCTCCACATGGCAATGTACTTTTTCCTCCG 
45 ACATTTGTCCTTCTTAGACCTGTGTCTCATTTCTGCCACAGTCCCCAAATCCATCCT 

CTGTCGCCTCCACTGACTCCATCTCCTTCCTGGGGTGTGTGTTGCAGCTCTTCTTGGTGGTA 
CTGCTGGCTGGATCAGAGATTGGCATCCTTACTGCCATGTCCTATGACCGCTATGCTGCCA 
TCTGCTGCCCCCTACACTGTGAGGCTGTCATGAGCAGAGGGCTCTGTGTCCAGTTGATGGC 
TCTGTCCTGGCTCAACAGAGGGGCCTTGGGACTCTTGTACACAGCTGGAACATTCT 
50 AATTTTTATGGCTCTGATGAGCTACATCAGTTC 

CACTTGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 
TTTTCATGTTTAGTTTGCATTC^ 

ATCACAGAGACAGAGACAATCCAAAGCCTTTTCCAACTGTGTGCCTCACCTCATTGTTGTC 
ACTGTGTTTCTTGTAACAGGTGCTGTTGCTTATTTAAAGCCAGGGTCTGATGCA 
55 TCTAGACTTGCTGGTGTCTGTGTTCTATTCT 
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ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ED NO: 232) 



AOLFR126 sequences: 

5 MFLYLCFIFQRTCSEEMEEENATLLTEFVLT 
KDPHLHIPMYLFLGSLAFVDASLSSTVTPK^ 
ATMAYDRYVAICKALLYPVIMTNELCIQLL\nLSFIGGLLHAL 
PLLOSCTDSSINFLMWIFAGSVQV^ 

YGPLTFKYLGSASPQADDQDMMESLFYTVIWLLNPMTC^ (SEQ ID 

10 NO: 233) • 



ATGTTCCTTTACCITTGCTTCATTTTTCAG 

ATGCAACATTGCTGACAGAGTTTGTTCTCACAGGATTTTTACATCAACCTGACT 
ACCGCTCTTCCTGGCATTCTTGGTAATATATCTCATCACCATCATGGGGAATCTTGGTCTAA 
1 5 TTGTTCTCATCTGGAAAGACCCTCACCTTCATATCCCAA 

GCCTTTGTGGATGCTTCGTTATCATCCACAGTGACTCCGAAGATGCTGATCAACTTCTTAG 
CTAAGAGTAAGATGATATCTCTCTCTGAATGCATGGTACAATTTTTTTCC 

GTAACCACAGAATGTTTTCTCTTGGCAACAATGGCATATGATCGCTATGTAGCCATTTGCA 
AAGCTTTACTTTATCCAGTCATTATGACCAATGAACT^ 
20 TTTATAGGTGGCCTTCnTCATGCTTTAATCCAT 
TAATTCCAACATAATACAACACITTTACT^ 
CTGATTCCTCTATTAACirTCTAATGGTTTTTATTTTCG 
TTGGAACTATTCTTATATCTTAT 

AAAGGGATACGAAAAGCTGTCTCCACCTGTGGGGCTCATCTCTTATCTGTATCTTTATACT 
25 ATGGCCCCCTCACCTTCAAATATCTGGGCTCTGCATCTCCGCAAGCAGATGACCAAGATAT 
GATGGAGTCTCTATTTTACACTGTCATAGTTC 

GAAACAAGCAAGTAATAGCTTCATTCACAAAAATGTTCAAAAGCAATGTTTAG (SEO ID 
NO: 234) 



30 AOLFR127 sequences: 

MSNEDMEQDKITLLTEFVLTGLTYQPEWKMPLF^ 
YFFLGSLAFVDAWISSTVTPKMLVNFLA^ 

VAICKPLLWVIMNNSLCrRLLAFSFLGGFLHALfflEVLIFRLTFCKSNm 
PSINFLMVFILSGSIQWTIVTVLNSYTFALFTILKKKSV^ 
3 5 MYLRPASPQADDQDMIDSWYTIlIPLLNPIIYSLRNKQVro (SEQ ID NO: 235) 

ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTCACA 
GGACTTACATATCAGCCAGAGTGGAAAATGCCCCTGTTCTTGGTGTTCTTGGTGATCTATC 
TCATCACTATTGTGTGGAACCTTGGTCTGATTGCTCTTATCTGGAATGACCCACAACT[TCAC 
40 ATCCCCATGTACTTTTTTCTTC 

AACTCCCAAAATGTTGGTTAATTTCTTGGCCAAAAACAGGATGATATCT 
ATGATTCAATTTTTTTCCTTTGCATTTGGTGGAACTACAG^ 

GGCATATGATCGCTATGTAGCCATATGCAAACCTTTACTATATCCAGTGATTATGAACAAT 
TCACTATGCATACGGCTGTTAGCCTTCTCATTT^ 

45 TGAAGTCCTTATATTCAGATTAACCTTCTGCAATTCTAACATAATACATCATFTr^ 
ATATTATACCACTGTTTATGATTTCCTGTACTGACC^ 
TTTTGTCTGGCTCAATTCAGGTATTC^ 
CTTTTCACAATCCTAAAAAAGAAGT^^ 

GAG CCCATCTCTTATCTGTCTCTTTATATTATG GCCCACTTATCTTCATGTATTTGCGCCCT 
5 0 GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCTGTCTTTTATACAATCATAATTC 
CTTTGCTAAATCCCATTATCTACAGTCTC^ 
AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFR128 sequences: 

55 METQlSHLTVWEFmLGLTQSQD 

LLDASYSFIVWRMLVDFLSEKKVISYRSCIT^^ 
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STIMOTRACTAI^LVLWLGGFm 

LN4VSNSGLLSLLCFLGLLASYA VILCRIREHSSEGKSKAISTCTnnniFLMFGP AEFIYTCPFQ AFP 
ADKWSLFHTVIFPLMNPVIYTUWQEVKASMRKLLSQHMFC (SEQ ID NO: 237) 

5 ATGGAAACACAGAACCTCACAGTGGTGACAGAATTCATTCTTCTTGGTCTGACCCAGTCTC 
AAGATGCTCAACTTCTGGTCTTTGTGCTAGTCTTAATTTTCTACCTTATCATCCTCCCTGGA 
AATTTCCTCATCATTTTCACCATAAAGTCAGACCCTGGG 

TCTGGGCAACITGGCCTTACTGGATGCATCCTACrCCTTCATTGTGGTTCCCAGGATGTTG 
GTGGACTTCCTCTCTGAGAAGAAGGTAATCTCCTATAGAAGCTGCATCACTCAGCTCTTTT 
1 0 TCnTGCATTTTCTTGGAGCGGGAGAGATGTTCCTCCTCGTTGTGATGGeCTTTGACCGCTAC 
ATCGCCATCTGCCGGCCTTTACACTATTCAACCATCATGAACCCTAGAGCCTGCTATGCAT 
TATCGTTGGTTCTGTGGCTTGGGGGCITTATCCATTCCATTGTACAAGTAGCCCTTATCCTG 
CACHTGCCITTCTGTGGCCCAA^CCAGCTCGATAACTTCrTCTGTGATGT^^ 
CAAGCTX3GCCTGCACCAATACCTTTGTC 

1 5 CTCAGK^CTCCTGTGCTTCCTGGGCCTTCTGGCCTCCTATGCAGTCATCCTCTGTCGTATAAG 

GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTATCATT 

ATATTTCTCATGTTTGGACCTGCTATTTTCATCTACACTTGCCCCTTCCAGGC^ 

TGACAAGGTAGTTTCTCITTTCCATACTGTCATCTTTCCTTTGATGAACCCTGTTATTT 

CGCTrCGCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTTGTTAAGTCAACATATGTTTTG 
20 CTGA (SEQ ID NO: 238) 



AOLFR129 sequences: 

MA1.YFSLILHGMSDLFFLSTGHPRASCPJVTEAMKLLNQSQVSEFILLGLTSSQDVEFL1PALFSVI 
YVVTVLGNLLnVTVFNTP>ni.NTPMYF 

25 Qn^LHLLGGVEMVLLVSMAFDRYVAICKPLHYMTIMNKXVCVLLW 
AVNLPFCGPNVVDSIFCDLPLVTKLACror^QVV^^ 
GQSKARSTLTAHITVVILFFGPCIFIYIWPFGNHSVDKFLAVFYniTPILN^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 



30 ATGGCTCTTTATTTTTCACTCATACTCCATGGTATGAGTGATCITT^ 

TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 
AGAATTCATTTTGCTGGGACTGACCAGCTCCCAGGATGTAGAGTTTCTTCrCTTTGCCCTCT 
TCTCGGTTATCTATGTGGTCACAGTTTTGGGTAACCTTCTTATTATAGTCACAGTGTTTAAC 
ACCCCTAACCTGAATACTCCCATGTATTTTCTCCnTGGTAATCTCTCTTTTGTAGATATGAC 

35 CCTTGCTTCTTTTGCCACCCCTAAGGTGATTCTGAACrrGTTAAAAAAGCAGAAGGTAATT 
TCTITTGCTGGGTGCITCACTCAGATATTTCTCCrTCACTTACrGGGTG 
ACTGTTGGTCTCCATGGCTTTTGACAGATATGTGGCCATTTGTAAGCCCCTACACTAGATG 
ACCATCATGAACAAGAAGGTATGTGTTTTGCTTGTAGTGACCTCATGGCrCTTGGGTCTCC 
TTCACTCAGGGTTTCAGATACCATTTGCTGTGAACITGCCCTTTTGTGGTCCCAATGTGGTA 

40 GACAGCATTTTTTGTGACCTCCCrrTGGTTACTAAGCTTGCCTGTATAGACATAT^ 

ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCTCCCTGAGCTGTTTCATTATTTTGCTTA 
TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCTACTGGGCAATCTAAAGC 
CCGTTCCACnTTGACTGCTCACATCACAGTGGTGATTCTCTTCXrTGGCCCATGCATCTTTA 
TCTACATTTGGCCCTTCGGCAACCACTCTGTAGATAAGTTCCTTGCTGTGTTTTATACCATC 

45 ATCACTCCTATCTTGAATCCAATTATCTATACTCTGAGAAACAAAGAAATGAAGATATCCA 
TGAAAAAACTCTGGAGAGCTTTTGTGAATTCTAGAGAAGATACTTAG (SEQ ID NO: 240) 



AOLFR131 sequences: 

MASTSNVTELIFTGLFQDPAVQSVCFVWLPVYLATWGNGLrVLTVSISKSLDSPMYFFLSCLS 
50 LVEISYSSTIAPKFITOLLAKKTISLEGCLTQIFFFHFFGVA 
ISRQLCHLLVAGSWLGGFCHSHQILVIIQIJFCGPN^ 
NSGLFSWSFLJLVSSYTVOLVNLRNHSA^ 

EXVAWYTVITPMLNPnYTIJRNAEVKlAIRRLWSKKENPGRE (SEQ ID NO: 241) 

55 ATGGCCAGTACAAGTAATGTGACTGAGTTGATTTTCACTGGCCTTTTCCAGGATCCAGCTG 
TGCAGAGTGTATGCTTTGTGGTGTTTCTCCCCGTGTACCTTGCCACGGTGGTGGGCAATGG 
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CCTCATCGTTCTGACGGTCAGTATCAGCAAGAGTCrGGATTCTCCCATGTACTTCTTCCTTA 
GCTGCCrGTCCTTGGTGGAGATCAGTTATTCCTCCACTATCGCCCCTAAATTCATCATAGAC 
TTAC^GCCAAGATTAAAACCATCTCTCTGGAAGGCTGTCTGACTCAGATATTCTTCTTCCA 
CTrCTTTGGGGTTGCTGAGATCCTTTTGATTGTGGTGATGGCCTATGATTGCTACGTGGCC 
5 ATTTGCAAGCCTCITCATTATATGAACATTATCAGTCGTCAACTGTGTCACCTTCTGGTGGC 
TGGTTCCTGGCTGGGGGGCTTTTGTCACTCCATAATTCAGATTCTCGTTATCATCCAATTGC 
CCTTCTGTGGTCCCAATGTGATTGACCACTATTTCTGTGACCTCCAGCCTTTATTCAAGCTT 
GCCTGCACTGACACCTTCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCTCTG 
TCTTCTCCTTCCTCATCTTGGTGTCCTCTTATATTGTCATTCTGGTCAACTTGAGGAACCAT 
1 0 TCTGCAGAGGGGAGGCACAAAGCCCTCTCCACCTGTGCTTCTCACATCACAGTGGTCATCT 
TGTTTTTTGGACCTGCTATCTTCCTCTACATGCGACCTTCTTCCACTTTCACTGA^ 
CITGTGGCTGTATTCTACACGGTCATCACCCCCATGCTGAACCCCATCATTTACACACTCAG 

GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 
GGGAGTGA (SEQ ID NO: 242) 

15 

AOLFR132 sequences: 

MVATbMVTEIIFVGFSQNWSEQRVISVMFLLMY^ 

SFVEICYCSVMAPKLIFDSFIKRKVISLKGCLTQMFSLHFFGGTEAFLLMVMAYDRYVAICKPL 
HYMAIMNQRMCGLLVRMWGGGLLHSVGQTFLIFQIJTCGPN^ 

20 FFISLLnTNGGSISWSFFVLMASYLlILHFLRSHNLEGQHKALSTCASHVTVVDIJFIPCSLVYlR 
PCVTIJ > ADKIVAVFYTVVTPLLNPVIYSFRNA£VKNAMRRFIGGKVI (SEQ ID NO: 243) 



ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTTTCCCAGAATTGGAGTG 
AGCAGAGGGTCATTTCTGTGATGTTTCTCCTCATGTACACAGCTGTTGTGCTGGGCAATGG 

25 CCTCATTGTGGTGACCATCCTGGCCAGCAAAGTGCTCACCTCCCCCATGTATTTCTTTCTCA 
GCTACTTATCCTTTGTGGAGATCTGCTACTGTTCTGTCATGGCCCCCAAGCTTATCrTTGAC 
TCCrrTATCAAGAGGAAAGTCATTTCTCTCAAGGGCTGCCTCACACAGATGTTTTCCCTCC 
ATTTCITTGGTGGCACTGAGGCCrrTTCTCCTGATGGTGATGGCCTATGACCGCTATGTGGC 
CATCTGCAAGCCCTTGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCTCGTG 

30 AGGATAGCATGGGGCGGGGGCCTGCTGCATTCTGTTGGGCAAACCITCCTGATTTTCCAGC 
TCCCGTTCTGTGGCCCCAACATCATGGACCACTACTTCTGTGATGTCCACCCAGTGCTGGA 
GCTGGCCTGCGCAGACACCTTCTTCATTAGCCTGCTGATCATCACCAATGGCGGCTCCATC 
TCCGTAGTCAGTTTCTTCGTGCTGATGGCTTCCTACCTGATCATCCTGCACTTCCTGAGAAG 
CCACAACTTGGAGGGGCAGCACAAGGCCCTCTCCACCTGTGCCTCTCATGTCACAGTTGTC 

35 GACCTGTTCTTCATACCTTGCTCCrTGGTCTATATTAGGCCCTGTGTCACCCTCCCTGCAGA 

CAAGATAGTTGCTGTATTTTATACAGTGGTCACACCTCTCnnrAAACCCTGTGATTTACT 

TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTGA 
(SEQ ID NO: 244) 



40 AOLFTU33 sequences: 

MTEFIFLVLSPNQEVQRVCFWLFLYTAI\nLGhFLIVLTVMTSRSLGSPMYFFLSYLSFMEICYS 
SATAPKLISDLLAERKVISWWGCMAQLFFLHFFGGTEIFLLTVMAYDHYVAICKPLSYTTJMN 
WQVCTVLVGIAWVGGFMHSFAQILLIFHLLFCGPNVINHYFCDLVPLLKLACSDTFLIGLLrVAN 
GGTLSVISFGVLLASYMVILLHLRTWSSEGWCKALSTCGSHFAVVDJFFGPCVFNSLRPSTTLPI 
45 DKMVAVFYTVITArLNPVIYSLRNAEMRKAMKRLWIRTLRLNEK (SEQ ID NO: 245) 



ATGACrGAATTCATTTTTCTGGTACTTTCTCCCAACCAGGAGGTGCAGAGGGTTTGCrTTG 

TGATATTTCTGTTCTTGTACACAGCAATTGTGCTGGGGAATTTCCTCATTGTGCTCACTGTC 

ATGACCAGCAGAAGCCTTGGTTCCCCCATGTACTTCTTCCTCAGCTACCTCTCCTTCATGGA 

50 GATCTGCTACTCCTCCGCTACAGCCCCCAAACTCATCTCAGATCTGCTGGCTGAAAGGAAA 
GTCATATCTTGGTGGGGCTGCATGGCACAGCTTTTCTTCTTGCACITCTTTGGTGG 
GATTTTCCTGCTCACTGTGATGGCCTATGACCACTATGTGGCCATCTGCAAGCCCCTCAGC 
TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 
GGCTTCATGCATTCCTTTGCACAAATCCITCTCATCrTCCACCTGCTCTTCTGTGGCCCCAA 

55 TGTGATCAATCACTATTTCTGTGACCTAGTTCCCCTTCTCAAACTTGCCTGCTCTGACACCT 
TCCTCATTGGTCTGCTGATTGTTGCCAATGGAGGCACCCTGTCTGTGATCAGTTTTGGGGT 
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CCTOTAGCATCCTATATGGTCATCITGCTCCATCTGAGAACCTGGAGCTCTGAAGGGTGQ 

TGCAAAGCCCrcrCCACCTGTGGGTCCCATTTCGCTGTGGTTATCTTGTTCTTTGGGC^ 
CGTCITCAACTCTCTGAGGCCTTCTACCACT 

ACACAGTGATAACCGCGATCCrGAACCCTGTCATCTACTCTCTGAGAAATGCTGAAATGAG 

> GAAGGCCATGAAGAGGCTGTGGATTAGGACATTGAGACTAAATGAGAAATAG fSEO ID 
NO: 246) v v 



) 



AOLFR134 sequences: 

MTTriLEVDNHTVTTRFILLGreTRPAFQLLFFS 

SHLSFLEMWYVTVISPKMLVDFLSHDKSISmGCM^ 

NPLRYPVIMTNQLCGTLAGGCWFCGLMTAM^ 

DASQAEMXHDFFLAIMVIAIPLCVVV ASYAAI1ATILRIPSAQGRQKAFSTCASHLTVVILFYSMT 
L^YAPJ^MYAYNSNKWSVLYTVIWLLNPIIYC^ 

ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCTTCTGG 

GGTTTCCAACACGACCAGCCTTCCAGCTTCTCTTTTTCTCCATTTTCCTGGCAACCTATCTG 

CTGACACTGCTGGAGAATCTTCTTATCATCTTAGCTATCCACAGTGATGGGCAGCTGCATA 

AGCCCATGTACITCTTCITGAGCCACCTCTCCTTCCTGGAGATGTGGTATGTCACAGTCATC 

AGCCCCAAGATGCTTGTTGACnTCCTCAGTCATGACAAGAGTATTTCCTTCAATGGCTGCA 
TGACTCAACTTTACTTTTTTGTGACC^ 

GCCTTTGACCGCTATGTAGCCATTTGTAATCCACTACGCTACCCAGTCATCATGACCAACC 

AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACTGCCATGATrAA 

GATGGTTTTTATAGCACAACTTCACTACTGTGGCATGCCTCAGATCAATCACTACTTTTGTG 

ATATCTCTCCACTCCTTAACGTCTCCTGTGAGGATGCCTCACAGGCTGAGATGGTGGACTT 

CTTCITGGCCCTCATGGTCATTGCTATTCCTCTTTGTGTTGTGGTGGCATCCTACGCTGCT 

TCCTTGCCACCATCCTCAGGATCCCITCTGCTCAGGGCCGCCAAAAGGCATTCTCCACCTG 

TGCCTCCCACCTGACCGTCGTAATTCTCnTCTATTCCATGACACTTTTCACXrrATGCCCGTC 

CCAAACTCATGTATGCCTACAATTCCAACAAAGTGGTATCTGTTCTCTACACTGTCATTGTT 

CCACTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAAGGCAGCCCTCAGAA 

AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA (SEQ 
ID NO: 248) 




ATGATTTTCCCITCTCATGATAGTCAGGCTTTCACCTCCGTGGACATGGAAGTGGGAAATT 

GCACCATCCTGACTGAATTCATCTTGTTGGGTTTCTCAGCAGATTCCCAGTGGCAGCCGAT 

TCTATTTGGAGTGTTTCTGATGCTCTATTTGATAACCrrGTCAGGAAACATGACCTTGGTTA 

TCTTAATCCGAACTGATTCCCACTTGCATACACCTATGTACTTTTTCATTGGCAATCTGTCT 

TTTTTGGATTTCTGGTATACCTCTGTGTATACCCCCAAAATCCTGGCCAGTTGTGTCTCAGA 

AGATAAGCGCATTTCCTTGGCTGGATGTGGGGCTCAGCTGTTTTTTTCCTGTGTTGTAGCCT 

ACACTGAATGCTATCTCCTGGCAGCCATGGCATATGACCGCCATGCAGCAATTTGTAACCC 
ATTGCTTTATTCAGGTACCATGTCCACCGCCOTCT 

TAGGAGGATTTTTGAATG CCATAG CCCATACTGCCAATACATTCCGCCTGCATTTrTGTGG 

TAAAAATATCATTGACCACTTTTTCTGTGATGCACCACCATTGGTAAAAATGTCCTGTACA 

AACACCAGGGTCTACGAAAAAGTCCTGCTTGGTGTGGTGGGCTTCACAGTACTCTCCAGCA 

TTCTTGCTATCCTGATTTCCTATGTCAACATCCTCCTGGCrATCCTGAGAATCCACTCAGCT 

TCAGGAAGACACAAGGCATTCTCCACCTGTGCTTCCCACCTCATCTCAGTCATGCTCTTCTA 

TGGATCATTGTTGTTTATGTATTCAACK3CCTAGTTCCACCTACTCCCTAGAGAGGGACAAA 

GTAGCTGCTCTGTTCTACACCGTGATCAACCCACTGCTCAACCCTCTCATCTATAGCCTGAG 
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AAACAAAGATATCAAAGAGGCCTTCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A (SEQ ID NO: 250) 



AOLFR136 sequences: 

MTMEhTbrSMAAQFVLDGLTQQAELQLPLFLLFLGIYVVTWGNLGMlLLI^ 

SSLSFVDFCYSSVITPKMLVNFLGKJKNTILYSECMVQLFFFVWVVAEGYLLTAMAYDRYVAIC 
SPLLYNAIMSSWVCSLLVLAAFFLGFLSALTHTSAMM^ 

HLNELLLFIIAGFNTLWTLAVAVSYAFmYSllHniSSEGRSKAFGTCSSHLMAVVIFFGSITF^ 
FKPPSSNSLDQEKVSSWYTTVIPMLNPLIYSLRNKI)VKKALRKVLVGK (SEQ ID NO: 251) 

ATGACCATGGAAAATTATTCTATGGCAGCTCAGTTTGTCTTAGATGGTTTAACACAGCAAG 

CAGAGCTCCAGCTGCCCCTCTTCCTCCTGTTCCTGGGAATCTATGTGGTCACAGTAGTGGG 

CAACCTGGGCATGATTCTCCTGATTGCAGTCAGCCCTCTACITCACACCCCCATGTACTATT 

TCCTCAGCAGCITGTCCTTCGTCGATTTCTGCTATTCCTCTGTCATTACTCCCAAAATGCTG 

GTGAACTTCCTAGGAAAGAAGAATACAATCCTTTACTCTGAGTGCATGGTCCAGCTCnTTT 

TCTTTGTGGTCTTTGTGGTGGCTGAGGGTTACCTCCTGACTGCCATGGCATATGATCGCTA 

TGTTGCCATCTGTAGCCCACTGCTTTATAATGCGATCATGTCCTCATGGGTCTGCTCACTGC 

TAGTGCTGGCrGCCTTCTTCTTGGGCTTTCTCTCTGCCTTGACTCATACAAGTGCCATGATG 

AAACTGTCCTTTTGCAAATCCCACATTATCAACCATTACTTCTGTGATGTTCTrCCCCTCCT 

CAATCTCTCCTGCTCCAACACACACCTCAATGAGOTCTACT^ 

ACACCTTGGTGCCCACCCTAGCTGTTGCTGTCTCCTATGCCTTCATCCTCTACAGCATCCTT 

CACATCCGCrCCTCAGAGGGCCGGTCCAAAGCTTTTGGAACATGCAGCTCTCATCTCATGG 

CTGTGGTGATCTTCTTTGGGTCCATTACCTTCATGTATTTCAAGCCCCCTTCAAGTAACTCC 

CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTACACCACGGTGATCCCCATGCTGAACCCTT 

TAATATACAGTCTGAGGAATAAGGATGTGAAGAAAGCATTAAGGAAGGTCTTAGTAGGAA 
AATGA (SEQ ID NO: 252) 



AOLFR137 sequences: 

MSPENQSSVSEFIXLGLPIRPEQQAVFFALFLGMYLTTVL^ 

LALTDISFSSVTWKMLMNMQTQHLAVFYKGCISQTYFFIFFADLDSFLITSMAYDRYVAICHPL 

HYATmTQSQCVMLVAGSWVlACACALLHTLLLAQLSFCADHIIPHYFCDLGALLKLSCSDTSL 

NQLAIFTAALTAlMLPFLCILVSYGHIGVTILQIPSTKGICKALSTCGSHLSVVTIYYRTnGLYFLP 

PSShTIW)KNIIASVIYTAVTPMLNPFIYSLRNKDIKGALRKLLSRSGAVAHACNLSTL fSEO 
ID NO: 253) 



ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTCCTGGGCCTCCCCATCCGGC 

CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 

GAACCTGCTCATCATGCTGCTCATCCAGCTAGACTCTCACCITCACACCCCCATGTACTTCT 

TCCTTAGCCACTTGGCCCTCACTGACATCTCCTTTTCATCTGTCACTGTCCCTAAGATGCTG 

ATGAACATGCAGACTCAGCACCTAGCCGTCTTTTACAAGGGATGCATTTCACAGACATATT 

TTTTCATATTTTTTGCTGACrrTAGACAGTTTCCTTATCACTTCAATGGCATATGACAGGTAT 

GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 

TGGTGGCTGGGTCCTGGGTCATCGCTTGTGCGTGTGCTCTTTTGCATACCCTCCTCCTGGCC 

CAGCTTTCCTTCTGTGCTGACCACATCATCCCTCACTACTTCTGTGACCTTGGTGCCCTGCT 

CAAGTTGTCCTGCTCAGACACCTCCCTCAATCAGTTAGCAATCTTTACAGCAGCATTGACA 

GCCATTATGCITCCATTCCTGTGCATCCTGGTTTCTTATGGTCACATTGGGGTCACCATCCT 

CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCTTGTCCACTTGTGGATCCCACCTCTCA 

GTGGTGACTATCTATTATCGGACAATTATTGGTCTCTATTTTCTTCCCCCATCCAGCAACAC 

CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 

TTCATTTACAGTCTGAGAAATAAAGACATTAAGGGAGCCCTAAGAAAACTCTTGAGTAGG 

TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGA (SEQ ID NO- 254) 



AOLFR138 sequences: 

MLNFTDVTEFILLGLTSRREWQVLFFIWLVVYOT 

FVDVWFSSNVTPKMLENLFSDKKTISYADCLAQCFFFIALVHVEffn.AAIAFDRYTVIGNPLLY 
GSKMSRGVCIRLITFPYIYGFLTSLTATLWTYGLYFCGKIEINHFYCADPPLnCMACAGTFVKEY 
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TMLILAGINFTYSLTVIIISYLFIL 

ESVT3QGKLMVAWYTTVTPMLNPMTY (SEQ ID NO: 255) 

ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGGGAAT 
5 GGCAAGTTCTCTTCITCATCGTTTTTCTTGTGGTCTACATT^^ 

GGCATGATGTTGTTAATCAAGGTCAGTCCTCAGCTTAACAGCCCCATGTACITTTT 
GTCACrTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCT 
CTGTTATCAGATAAAAAAACAATTTCTTATGCTGGCTGTTT 
TGCTCTTGTCCATGTGGAAATTT 
1 0 TTGGAAATCCTTTGCTTTATGGCAGCAAAATGTCAAGGGATGTCTGTATTCGACT 
TTTCCCTTACATTTATGGTTTTCTGACGAGTCTGACAGCAACATTATGG 
ACITCTGTGGAAAAATTGAGATCAACC^ 

GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGCTCATACTTGCCGGCATCAACTTC 
ACATATTCCCTGACTGTAATTATCATCTCTTACTTATTCATCCTCATTG 
1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATCATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCA 

GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 256) 

20 

AOLFR139 sequences: 

MGFPGmSWQHWLSLPLALLYLLALSAN^ 
KILAILWFNAKTISLLECFAQMY^^ 
GFMALRNSLCLISWLLAAQRITCCSQNQIEH^ 
25 DLGLIILSYALILYSVLKLNSPEAASKALSTCTSHLILILFFYTVnVISITRST 
HNVIPPALNPMVYALKNKELRQGLYKVLRLGVKGT (SEQ ID NO: 257) 



ATGGGATTCCCTGGCATTCACAGTTGGCAGCACTGGCTCTCCCTGCCCCTGGCTCTGCT 
ACCTCTTAGCTCTCAGTGCCAACATCCTTATC 
30 GCACCAGCCTATGTACTATTTCCTGGGCATCTTGGCTATGGCAGACATAGGCCTGGCTACC 
ACCATCATGCCTAAGATTTTGGCCATCITATGGTTCAATGCTAAGACCATCAGT 
AGTGCTTTGCTCAGATGTATGCCATACATTC 

CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 
ACTGAATCTTTTGTTTTCAAAGC 
3 5 TCTC AGTGCCTCTGTTGGCTGCCC AGAGGCATTACTGCTCCCAGAATCAAATTGAGCACTG 
TCirTGTTCTAACCTTGGAG 

AACCAGGTCCTTTTGGCITGGACACTCATGGGAAGTGACCTGGGTT^ 
ATGCTCrAATACTTTACTCTGTCCTGAAGCTGAACTCT 
AAGTACCTGCACCTCCCACCTCATCTTAATCCTTTTCTTCT 
40 CCATTACTCGTAGTACAGGAATGAGAGTTCCCCTTATTCCAGTTCTACTTAAT 

CAATGTCATTCCCCCTGCCCTGAACCCCATGGTATATGCACTCAAGAACAAGGAACTCAGG 
CAAGGCTTATACAAGGTACTTAGACTGGGAGTGAAGGGCACCTGA (SEQ ID NO: 258) 



AOLFR140 sequences: 
45 MLTLNKTDLIPASFILNGWGLEDTQLWI^ 

FLAMLSFTDLVMCSSTIPKA1,CIFWFHLKDIGFDECLVQMFFIHTFTGME 
AI CYTLRYSTILTOTVIAJCVGTAT^^ 

NVKVNAIYGLMVALLIGGFD1LCITISYTMILRAWSLSSADARQKAFNTCT 
FSFFSHRFGEHHPPSCHirVANIYLLLPPTMNPIWGV^ (SEQ 
50 ID NO: 259) 



ATGCTAACACTGAATAAAACAGACCTAATACCAGCT 

GACTGGAAGACACACAACTCTGGATTTCCTTCCCATTCTGCTCTATGTATGTTGTG 
GGTAGGGAATTGTGGACTCCTCTACCTCATTCACTATGAGGATGCCCTGCACAAACCCATG 
55 TACTACrTCTTGGCCATGCTTTCCTTTACTGA 

AGCCCTCTGCATCTTCTGGTTTCATCTCAAGGACATTC 
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ATGTTCTTCATCCACACCTTCACAGGGATGGAGTCTGGGGTGCTTATGCTTATGGCCCTGG 

ATCGCTATGTGGCCATCTGCTACCCCTTACGCTAT^ 

GCAAAGGTTGGGACTGCCACCTTCCTGAGAGGGGTATT^ 

CACCAAGCGCCTGCCCTACTGCAGAGGCAATATACTTCCCCATACCTACTGTGACCACATG 
5 TCTGTAGCCAAATTGTCCTGTGGTAATGTCAAGGTCAATGCCATCTATGGTCTGATGGTTG 
CCCTCCTGATTGGGGGCTTTGACATACTGTGTATCACCATCTCCTATACCATGATTCTCCGG 
GCAGTGGTCAGCCTCTCCTCAGCAGATGCTCGGCAGAAGGCCTTTAATACCTGCACTGCCC 
ACATTTGTGCCATTGTTTTCTCCTAT^ 

GGGAACACATAATCCCCCCTTCTTGCCACATCATTGTAGCCAATATTTATCTGCTCCTACCA 
1 0 CCCACTATGAACCCTATTGTCTATGGGGTGAAAACCAAACAGATACGAGACTGTGTCATAA 
GGATCCTTTCAGGTTCTAAGGATACCAAATCCTACAGCATGTGA (SEQ ID NO: 260) 



AOLFR141 sequences: 

MSSTLGHNMESPNHTDVDPSWFLLGIPGLEQFHLWLSLPV 
1 5 HKPVYLFLCMLSTIDIAASVSTVPKE^ 

AFDRYVAICHPLRYATILTDTIIAfflGVAAV^ 

VVKLACGDTRPNRWGLTAALLVIGVDLFCIGLSYALSAQAVLRLSSHEARSKALGTCG 

VILISYTPALFSFFTHRFGHIiWVHIHILLANVYLLLPPALNP 

GMGIKASE (SEQ ID NO: 261) 

20 

ATGTCCAGCACTCTTGGCCACAACATGGAATCTCCTAATCACACTGATGTTGACCCTTCTG 
TCITCTTCCTCCTGGGCATCCCAGGTCTGGAACAATTTCATTTGTGGCT 
TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTGGTTGTTGTTGCCACTG 
AACCAGTCITGCACAAGCCTGTGTACCTTTTTCTGTGCATGCTCT 
25 GCCTCTGTCTCCACAGTTCCCAAGCTACTGGCTATCTTCTGGTGTGGAGCCGGACATATAT 
CTGCCTCTGCCTGCCTGGCACAGATGTT 

GTGCTACTGGCCATGGCCTTTGATCGCTACGTGGCCATCTGCCACCCACTCCGCTATGCCA 

CAATCCTCACTGACACCATCATTGCCCACATAGGGGTGGCAGCTGTAGTGCGAGGCTCCCT 

GCTCATGCTCCCATGTCCCTTCCTT^ 

30 TACACACGTACTGTGAGCACATGGCTGTGGTGAAGCTGGCCTGTGGAGACACCAGGCCTA 
ACCGTGTGTATGGGCrGACAGCTGCACTGTTGGTCATTGGGGTTGACTTGTTTTGCATTGG 
TCTCTCCTATGCCCTAAGTGCACAAGCTGTCCTTCGCCTCTCATCCCATGAAGCTCGGTCCA 
AGGCCCTAGGGACCTGTGGTTCCCATGTCTGTGTCATCCTCATCTCTTATACACCAGCCCTC 
TTCTCCTTTTTTACACACCGCTTTGGCCATC 

35 CAATGTTTATCTGCTTTTGCCACCTGCTCTTAATCCTGTGG 

AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 



AOLFR143 sequences: 
40 MLGLNGTPFQPATLQLTGIPGIQTGLTWALIFC^^ 

SMLALNDLGVSFSTLPTVISTFCFNYNHVAFNACLVQMFFfflTFSFMESGILLAM 

PLRWTVLTHNWLAMGLGnT^ 

HVNNIYGLLVnFTYGMDSTFILLSYALILRAM^ 

MIHRF WKS APP VVHVMMSNVYLF WPMLN^ QA (SEQ ID NO: 



ATGCTGGGTCTCAATGGCACCCC(^CCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 
GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATCCTCTACATGATCTCCATT 
GTAGGTAACCTCAGCATTCTCACTCTGGTGTTTTGGGAGCCTGCTCTGCATCAGCCCATG^ 
50 ACTACTTCCTCTCTATGCTCGCTCTCAA 

GTGATTTCTACTTTCTGCTTCAACTACA^^ 

GTTCTTCATCCACACTTTCTCCTTCATGGAGTCAGGCATACTGCTGGCCATGAGCTTGGATC 
GCTTTGTGGCTATTTGTTATCCATTACGCTATGTCACTGTGCTCACTCACA^ 
GCTATGGGTCTGGGCATCCTTACCAAGAGTTTCACCACT 
55 GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACTGTCTCCATCCAGAT 
CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCTCTTGGTGATCA 
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TTTTTACCTATGGTATGGACTCAACTTTC^ 

ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCTTTTATGTGCCCATAATTGCTGTCTCCATGATTCACCGCT^ 
AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTCCAATGTCTACCTGTTTG 
5 GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCTCAAGTTC 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 



AOLFR144 sequences: 

MGLFhTVTHPAFFLLTGIPGLESSH^ 
1 0 SMLSFSD VAISMATIPTVLRTFCLNARM^ 
PIJtYATVLTTEVIAAMGLGA^ 

NSIYGLFVXVSTFGMDLFFIFLSYVLILRSVMATASREERLKALNT 

TVHRFGKHWCTIHVLMSNVTLFVPPV^ (SEQ ID NO: 265) 

1 5 ATGGGGTTGTTCAATGTCACTCACCCTGCATTCTTCCTCCTGACTGGTAT 
GAGCTCTCACTCCTGGCTGTCAGGGCCCCTCTGCGTGATGTATGCT 

AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 
TCCTGTCCATGTTGTCCTTCAGTGATGTGGCCATATCCATGGCCACACTGCCCACTGTACTC 
CGAACCirCTGCCTCAATGCCCGCAACATCACTTTTGATGCCTGTCTAAT^ 
20 TATTCACTTCTTCTCCATGATGGAATC 

TGGCCATTTGTGACCCCTTGCGCTATGCAACTGTGCTCACCACTGAAGTCATTGCT 

GGGTTTAGGTGCAGCTGCTCGAAGCTTCATCACCCTTTTCCCTCTT^ 

GGCTGCCTATCTGCAGATCCAATGTTCTTT 

AGGCITGCCTGTGCTGATATCAGTATCAACAGCATCTATGGACTCTITGTTCT^ 
25 CTTTGGCATGGACCTGTTTTTTATCTTC 

CCACTGCTTCCCGTGAGGAACGCCTCAAAGCTCTCAACACATGTGTGTCACATATCCTGGC 
TGTACTTGCATTTTATGTGCCAAT^^ 

GTGCCATGCTACATACATGTCCTCATGTCAAATGTGTACCTATTTGTGCCTCCTGTGCTCAA 
CCCTCTCATTTATAGCGCCAAGACAAAGGAAATCCGCCGAGCC^ 
30 CACATCAAAATATGA (SEQ ID NO: 266) 



AOJLFR145 sequences: 

MSVQYSLSPQFMLLSNITQFSPIFYLTSFPGLEGIKHWIFIPFFFMYMVAISGNCF^ 
TPMYYLLSIXALTDLGLCVSTLPTTMG 
35 RFVAICHPLRYSVHTGQQVVRAGLIVff^^ 
CTDTTFNNLYGLMVVVFTVMLDL\^ 
FWMMGLSLVHRFGKHAPPAfflLLMANVYEFWPMLOT 
(SEQ ID NO: 267) 



40 ATGTCAGTCCAATAITCGCTCAGTCCTCAATTCATGCTGCTATCCAACATTACTCAGTTTAG 
CCCCATATTCTATCTCACCAGCTTTCCTGGATTGGAAGGCATCAAACACTGGATTTTC 
CCTTTTTCTTTATGTACATGGTTG 

ACCAACCCTCGTCTGCACACACCCATGTACTATCTACTATCCTTGCTGGCCCTCACTGACCT 
GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCTTCTGGTTTAACTCCCAGAGT 

45 ATCTACTTTGGAGCGTGTCAAATCCAGATGTTCTGCATCCACTCTTTTTCCTTC 

CTCAGTGCTCCTCATGATGTCCTTTGACCGCTTTGTGGCCATCTGCCACCCTCTGAGGTATT 
CGGTCATTATCACTGGCCAGCAAGTGGTCAGAGCAGGCCTAATTGTCATCTTCCGGGGACC 
TGTGGCCACTATCCCTATTGTCCTCCTCCTGAAGGCTTTTCCCTACTGTGGATCTGTGGTCC 
TCTCCCACTCATTTTGCCTGCACCAGGAAGTGATACAGCTGGCCTGCACAGATACCACCTT 

50 CAATAATCTGTATGGACTGATGGTGGTAGTTTTCACTGTGATGCTGGACCTGGTGCTCATC 
GCACTC3TCCTATGGACTCATCCTGCACACAGTAGCAGGCCTGGCCTCCCAAGAGGAGCAGC 
GCCGTGCCTTTCAGACATGCACCGCTCATCTCTGTGCTGTGCTAGTATTCTTTGTGC 
ATGGGGCTGTCCCTGGTGCACCGTTTTGGGAAGCATGCCCCACCTGCTATTCATCrTCTTAT 
GGCCAATGTCTACCTTTTTGTGCCTCCCATGCTTAACCCAATCATATACA 

55 AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGTCTTAAAAAGGCCAGTAAATGA (SEQ 
ID NO: 268 
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AOLFR146 sequences: 

MSQVTNTTQEGIYPILTDIPGFEASfflWlSIPVCCLYTISIMGNTTILTVmTEPSVH^ 
I^TDLGLTLTTIJ^TVMQLLWFNVIUUSSEACT 
5 LITYASILTNEVIGRTGLAIICCCVLAVLPSLFLL^ 
SWGFALALLIHVDPL^^ 

HRFAKHASPLVHVIMANIYLLAPPVMNPIIYS (SEQ ID NO- 

269) 



10 ATGTCCCAGGTGACTAACACCACACAAGAAGGCATCTACTTCATCCTCACGGACATCCCTG 
GATTTGAGGCCTCCCACATCTGGATCTCCATCCCCGTCTGCTGTCTCTACACCATCTCCATC 
ATGGGCAATACCACCATCCTCACTGTCATTCGCACAGAGCCATCTGTCCACCAGCGCATGT 
ATCTGTTTCTCTCCATGCTGGCCCTGACGGACCTGGGTCTCACCCTCACCACCCTACCCACA 
GTCATGCAGCTTCTCTGGTTCAACGTTCGTAGAATCAGCTCTGAGGCCTGTTTTG 

15 TTTCTTCCTTCATGGATTCTCCTTTATGGAGTCTTCTGTCCT 

GCTATGTGGCCATCTGCTGTCCCCTCCATTATGCCTCCATCCTCACCAATGAAGTCATTGGT 
AGAACTGGGTTAGCCATCATTTGCTGCTGTGTTCT^ 

CAAGCGACTGCCTTTCTGCCACTCCCACCTTCTCTCTCGCTCCTATT 
TGATCCGCCTGGTCTGTGCTGACATCAGGCTCAACAGCTC 

20 GCTCATTATTATCGTGGATCCTCTGCTCATTGTGATCrCCTATACACTTATTCT^ 

TCTTGGGCACAGCCACCTGGGCTGAGCGACTCCGTGCCCTCAATAACTGCCTGTCCCACAT 
TCTAGCTGTCCTGGTCCTCTACATTCCCATGGTTGGTGTATCTATGACTCATCGCITTGCCA 
AGCATGCCTCTCCACTGGTCCATGTTATCATGGCCAATATCTACCTGCTGGCACCCCCGGT 
GATGAACCCCATCATTTACAGTGTAAAGAACAAGCAGATCCAATGGGGAATGTTAAATTTC 

25 CTTTCCCTCAAAAATATGCATTCAAGATGA (SEQ ID NO: 270) 



AOLFR147 sequences: 

MPSASAMIIFNLSSYNPGPFILVGIPGLEQFH^ 
FFLSMLAMTDLILSTAGWKAJLSIFWLGA^ 
30 AICSPLRYTTILTPKTDKSAJ4GISFRSFCIILPDWLLTCLPFCRTR1IPH 
NFVmjFCVPIMTVISDVILIAVSYAH^ 

LAHRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKTKQIRDKVILLFSKG (SEO ED NO- 
271) 



35 ATGCCATCTGCCTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCAT 
TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATC 
ATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCTCTACCTCATTGTGGTGGAGCATA 
GTCTTCATGAACCCATGTTCTTCTTTCT^ 

ACAGCTGGTGTGCCTAAAGCACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 
40 CAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATT 

ATGGCCATGGCATTTGATCACTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTT 
GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATC 
CTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACA 
CATACTGTGAGCATATAGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCCATCAACTTCTG 
45 GTATGGCTTTTGTGTTCCCATCATGACGGTCATCTCAGATGTGATTCTCATTGCTGTTTCCT 
ACGCACACATCCTCTGTGCTGTCTTTGGCCTTCCCTCCCAAGATGCCTGCCAGAAAGCCCT 
CGGCACTTGTGGTTCTCATGTCTGTGTCATCCTCATGTTTTATACACCTGCCTTTTT 
TCCTCGCCCATCGCTTTGGACACAATGTCTCTCGCACCTTCCACATCATGTTTGCCAATCTC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 
50 GAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 



AOLFR148 sequences: 

MPTVNHSGTSHTVFHLLGIPGLQDQHMWISIPFFISYVTALLGNSLLI^ 
MLAGADWLSTCTIPQALAlFWFRAGDISLDRCITQLFFfflSTFISESGILLVMAFDHYL^ 
55 YTT1LTNALIKKICVTVSLRSYGTIFPIIFLLKRLTFCQNNOT 
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FSILMSTVVLDVVLIFISYMLILHAWHMPSPDACH^ 

HIPPCIHIPLAlSrVCILAPPMLNPirYGIKTKQIQEQVVQFLFIKQKITLV (SEQ ID NO: 273) 

ATGCCTACTGTAAACCACAGTGGCACTAGCCACACAGTCTTCCACTTGCTGGGCATCCCTG 

GCCTACAGGACCAGCACATGTGGATTTCTATCCCATTCITCATTTCCTATGTCACCGCCC^ 

CTTGGGAACAGCCTGCTCATCTTCATTATCCTCACAAAGCGCAGCCTCCATGAACCCATGT 

ACCrCTTCCTCTGCATGCTGGCTGGAGCAGACATTGTCCTCTCCACGTGCACCATTCCTCAG 

GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGGATCGTTGCATCACTCAGCT 
CTTCTTCATCCATTCCACCT^^ 

ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCTTACAAATGCTCTGATCAA 

GAAAATTTGTGTGACTGTCTCrCTGAGAAGTTATGGTACAATTTTCCCTATCATATT^ 

TAAAAAGATTGACTITCTGCCAGAATAATATT^^ 

CCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTTTCCATTCTA 

ATGTCGACGGTGGTCTTAGATGTTGTACTAATTTTTATTTCCTATATGCTGATTCT 

TGTCTTCCACATGCCTTCTCCAGATGCnTGCCACAAAGCTCTCAACACATTTGGCTCCCATG 

TCTGCATCATCATCCTCTTTTATGGGTCTGGCATCTTCACAATCCTrACCCAGAGGTrTGGA 

CGCCACATTCCACCTTGTATCCACATCCCGTTGGCTAATGTCTGCATTCTGGCTCCACCTAT 

GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGTTT 

TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 



AOLFR149 sequences: 

MSNASLLTAFILMGLPHAPALDAPLFGWLVVYVL 

SFroMWFSTVTVPKLLMTLVFPSGRAISFHSCMAQLYFFHFLGGTECFLYRVM 

LRYTSMMTGRSCTLLATSTWLSGSLHSAVQAILTFHLPYCGP>WIQFryLCDAPPILKLACADTS 
AIETVIFVTVGIVASGCFVLIVLSWSIVCS 

PGSRKAVTJGWAWYTVLTPIXNPVWTLPJ^VKKALLKLKDKVAHSQS (SEQ m NO- 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 

TGGACGCCCCCCTCTTTGGAGTCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCACCATGTACTACTTCCTCA 

CCAACCTGTCGTrCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCTGATGAC 

TTTGGTGTTCCCAAGTGGCAGGGCTATCTCCTTCCACAGCTGCATGGCTCAGCrCTATTTCT 

TrCACTTCCTAGGGGGCACCGAGTGTTTCCTCTACAGGGTCATGTCCTGTGATCGCTACCT 

GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATGACTGGGCGCTCGTGTACTCTTCTG 
GCCACCAGCACTTGGCTCAGTGGCTCTC^^ 

ATTTGCCCTACTGTGGACCCAACTGGATCCAGCACTATTTGTGTGATGCACCGCCCATCCT 

GAAACTGGCCTGTG CAGA CACCTCAGCCATAGAGACTGTCATTTTTGTGACTGTTGGAATA 

GTGGCCrCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 

GCGGATCCGCACCTCAGAGGGGAAGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 

GTGGTCCTTTGCTTCTTTGGCCCTGGTCTTTTCATTTACCTGAGGCCAGGCTCCAGGAAAGC 

TGTGGATGGAGTTGTGGCCGTTTTCTACACTGTGCTGACGCCCCrTCTCAACCCTGTTGTGT 

ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAAAGACAAAGTAGCAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 



AOLFR1S0 sequences: 

MELGNVTRVKEFIFLGLTQSQDQSLVLFLFLCLV^ 

NLAILDICFSSTTAPKVLIJ3LLSKKKTISYTSCMTQIFLFHLLGGADIFSLSVMAFDCYMAISKPL 
HYVTIMSRGQCTALISASWMGGFVHSIVQISLLLPLPFCGPNVXDTFYCDVPQVLKLTCTDTFA 
LEFLMISNNGLVTTLWFIFLLVSYTVll.MTLP^QAGGGRPJCAISTCTSPHHCGDPAFCALHLCLC 
PALHCPPHRKGHLCHLHCHLPSAEPFDLHSEEPGNEVSHEKTEEKTRAF (SEQ ID NO: 277) 

ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTATATTTCTGGGACTTACTCAATCCC 
AAGACCAGAGTTTGGTCTTGTTTCTTTTTTTATGTCTTGTGTACATGACGACTCTGCTGGGA 
AACCTCCTCATCATGGTCACCGTGACCTGTGAGTCTCGCCITCACACCCCCATGTACTTCCT 
GCTCCGCAATCTAGCCATCCTTGACATCTGCTTCTCCTCCACAACTGCTCCTAAAGTCTTGC 
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TGGACCTTCTGTCAAAGAAAAAGACCATATCCTATACAAGCTGCATGACACAGATATTTCT 
CTTCCACCTCCTTGGTGGGGCAGACATTTTTTCTCTCT 

TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCCT 
CATCTCTGCCTCTTGGATGGGGGGCTTTGTCCACTCCATCGTGCAGATCTCCCTGTTGCTGC 
5 CTCTCCCTTTCTGTGGACCCAATGTTCTTGACACTTTCTACTGCG 

AAACTCACTTGCACTGACACTTTTGCTCTTGAGTTCTTGATGATTTCCAACAATGGCCT 
CACTACCCTGTGGTTTATCTTCCTGCTTGTGTCCTACACAGTCATCCTAATGACGCTG 
CTCAGGCAGGAGGGGGCAGGAGGAAAGCCATCTCCACTTGCACCTCCCCACATCACTGTG 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCCAC 
10 AGAAAAGGCCATCTCTGTCACCTTCACTGTCATCTCCCCTCTGCTGAACCCTTTGATCTAC^ 
CTCTGAGG AA CCA GGAAATGAAGTCAGCCATGAGAAGA CTGAAGA GAAGACTCGTG CCTT 
CTGA (SEQ ID NO: 278) 



AOLFR151 sequences: 

1 5 MFSPNHTIVTEFILLGLTDDP VLEKILFGWIAIYLITIAGNLCMILLIRTNSHLQTPMW 
FVDICYSSNVTPNML^^ 
SRMSKMCVCLVTIPYMYGFLSGFSQSLLTF^ 
MFWAGFNLSSSLFIILLSYLFIFAAIFRIRSAEGRHKAFSTCASm 

KSVEESKJTAWYTFLSPMLNPLIYSLRNTDVILAMQQMmGKSFHK^ (SEQ ID NO* 279) 

20 

ATGTTCTCCCCAAACCACACCATAGTGACAGAATTCATTCTCTTGGGACTGACAGACGACC 
CAGTGCTAGAGAAGATCCTGTTTGGGGTATTCCTTGCGATCTACCTAATCACACTGGCAGG 
CAACCTGTGCATGATCCTGCTGATCAGGACC^ 
TTCCTTGGCCACCTCTCCTTTGTAGACATTTGCT 

25 GCACAATTTCCTCrCAGAACAGAAGACCATCTCCTACGCTGGATGCITCACACAGTGTCIT 
CTCnTCATCGCCCTGGTGATCACTGAGTTTTAC^ 

TGTAGCCATTTGCAGCCCTITTGCATTACAGTTCCAGGATGTCCAAGAACATCTGTGTCT 
CTGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTCACT 
TCACTTATCCTTCTGTGGCTCCCTTGAAATCAATCATTTCTACTGCGCT 
30 TCATGCTGGCCTGCTCTGACACCCGTGTCAAAAAGATGGCAATGTTTGTAGTTGCAGGCTT 
TAATCTCTCAAGCTCTCTCTTCATCATT 

CAGGATCCGTTCrGCTGAAGGCAGGCACAAAGCCTTTTCTACGTGTGC^ 

ATAGTCACTTTGTTTTATGGAACCCTCTTCTGCATGTACGTAAGGCCTCCATCAGAGAAGT 
CTGTAGAGGAGTCCAAAATAACTGCAGTC^^ 

3 5 ATTGATCTATAGCCTACGGAACACAGATGTAATCCTTGCCATGCAACAAATGATTAGGGGA 
AAATCCTTTCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 



AOLFR152 sequences: 
MDQINHTNVKJiFFFLELTRS 
40 KSVIJDIWSSITVPKFLVDIXSDRKTISYNDCMAQIFFFHFA 
HYVTMMRKEVWVAL\^ASWVSGGLHS 

FALELFMI SNNGL VTLLWFLLLLGS YT VILVMLRSHSGEGRNKAJ.STCT C V 

Yry"CRPFMTXPMDTTISINNTVITPMLNPn^ (SEQ ID 

NO: 281) 

45 

ATGGACCAGATCAACCACACTAATGTGAAGGAGTTTTTCTTCCTGGAACTTACACGTTCC 

GAGAGCTGGAGTTTTTCTTGTTTGTGGTCTTCTTTGCTGTGTATGTAG 

AAATGCACTCATTGTGGTCACTATT^^ 

TCCTGCGGAACAAATCAGTCCTGGACATCGTTTTTTCATCTATCACCGTCCCCAAGTTCCTG 
50 GTGGATCITTTATCAGACAGGAAAACCATCT 

TCTTCCACITTGCTGGTGGGGCAGATATTTTTTTC 

CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCC 
TTGGTGGTGGCTTCTTGGGTGAGTGGTGGTT^ 

TTCCATTCCCCTTCTGTGGCCCCAACACACTGGATGCCTTCTACTGTTATGTGCTCCAGGTO 
55 GTAAAACTGGCCTGCACTGACACCTTTC 

TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCrACACTGTCATTCTGGT 
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AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACTCTTCACTTCGTGCCITGTGTTTACATCTACTGCCGGCCCTTCATC 
CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 
5 CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 



AOLFR153 sequences: 
MSKTSLVTAFILTGLPHAPGLDAP^ 

FIDMWFSTVTVPKJV^MTLVSPSGRAISFHSCVAQLYFFHFLGST^ 
1 0 RYTSMMSGSRCALLATSTWLSGSLHSAVQTC^^ 
NEMVIFVDIGLVASGCFLLIVLSYVSIVCSIL^ 

PGSRDVVDGWAIFYTVLTPLLWVWTLRNKEVK^ (SEQ ID NO: 

283) 



15 ATGTCCAAGACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCACTCTTTGGAATCTTCCT 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCT 
CCAACCTGTCCTTCATTGACATGTGGTTCT 

CITGGTGTCCCCAAGCGGCAGGGCrATCTCCITCCACAGCTGCGTGGCT 
20 TCCACTTCCTGGGGAGCACCGAGTGTTTCCT 

GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACITGGCrCAGTGGCTCTCT^ 

TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGGACATTGGGCT 
25 GGCCTCGGGCTGCTTTCTCCTGATAGTGCTGTCrTATGTGTCCA 

GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGCATCGT 

GGTCCITTGCTTTTTTGTNNCCTGTGTT^ 

TGGATGGAGTTGTGGCCATTTTCT^ 

ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
30 TCTCAGGGAGAATAA (SEQ ID NO: 284) 



AOLFR156 sequences: 

MCWAMPSPFTGSSTRNMESRNQSTVTEFIFTGFPQLQDGSLLYFFPLLFIYTn 
DTHLGNPMYNFISIFSFLEIWYTTAT1PKMLSNLISEKXAISM 
35 MAIDRYVAICNTPLRYQMIMTPRLCAffi 
VLSLACTOTSMILffiDVIHAVTniTFU 
SVSLMYLRFSNTYPPVLDTALALMFIVLAPFFNPII^ 
(SEQ ID NO: 285) 



40 ATGTGCTGGGCTATGCCCTCTCCATTTACAGGTAGCTCTACTAGAAATATGGAGAGCAGAA 
ACCAATCAACAGTGACTGAATTTATCTTCACTGGATTCCCrCAGCrTCAGG 
CCTGTACTTCTTTCCTTTAC 

CTCTGCTGTAAGGCTGGACACCCATCTGGGCAACCCCATC 

CCTTTCTGGAGATCTGGTACACCACAGCCACCATTCCCAAGATGCTCTCCAACCTCATCAG 
45 TGAAAAGAAGGCCATCTCAATGACTGGCTGCATCCT 

GAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 
ACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCACCTCTCTGCAGGTTCC 
TGCCTCTTCGGTTTCCTTATCCTGCTTCCCGAGATTGTGATGATTTC 

TGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCTAAGCCTGGCCTGT 
50 ACAGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCT 
TCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGGATTCCCTCT^ 
GAAGGGAGGCAAAAGGCmTTTCTACCTGTGCAGGCCACCTCATGGTCTTCCTG 
TTGGCAGTGTATCACTCATGTACTTGCGTTTGAGCAACACTTATCCACCAGTT^ 
AGCCATTGCACTGATGTTTACTGTACTTGCT^ 
55 GAAACAAGGACATGAACAATGCAATTAAAAAACTGTTCTGTCTTCAAAAAGT^ 
AGCCTGGAGGTTAA (SEQ ID NO: 286) 
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AOLFR157 sequences: 
MAMDNVTAWQFLLIGISNYP^ 

SFLDLCYGTASMPQALVHCFSTHPYLSYPRCLAQTSVSL^ 
5 LRYSVVMNGPVCVCLVATSWGTSLVLTA^ 
NEFMILITSIFrLLLPFGFVLLSYIRIAM^ 

QSKSSPDQDKFISWYGALTPMLNPLIYSL^ (SEQ ID NO: 287) 

ATGGCCATGGACAATGTCACAGCAGTGTTTCAGTTTCTCCTTATTGGCATTTCT 
10 TCAATGGAGAGACACGTTTTTCACATTAGTGCTGATAATTTACCTCAGCACAT^ 
AATGGATTTATGATCTTTCTTATTC^ 

CCTTAGTAACCTGTCTTTCITAGACCTTTGTTATGGAACAGCIT 
TGCATTGTTTCTCTACCCATCCCTACCTCT 

TCCTTGGCTTTGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCTATGACCGTGTGG 
1 5 TTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGTCTGCTT 
GGTTGCTACCTCATGGGGGACATCACTTGTGCTCACTGCCATGCTCATCCTATCCCTGAGG 
CTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAGATTCTCTCCCT 
GCTGACCTGTTCTGATACCAGCCTCAATGAATTTATGATCCTCATCACCAGTATCTTCACCC 
TGCTGCTACCATTTGGGTTTGTTCTCCTCTCCTACATACGAATTGCTATG 
20 ATTCGCTCACTCCAGGGCAGGCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGG 
TGACAATCTTCTATGGGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCC 
TGACCAGGACAAGTTTATCTCAGTGTTTTATGGAGCTTTGACACCCATGTTGAACCCCCTG 
ATATATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAA^ 
ACATGA (SEQ ID NO: 288) 

25 

AOLFR158 sequences: 

3VDLA.GNFSDTPEFFLLGLSGDPELQPILFM 
LSLVDICFTSTTMPKMLVMQAQAQS1NYTGCLTQICFVLW 
LRYNVEvnSfPKLCGLLLLLSFIVSVLDALLHTLMVLQLTFCm 
30 NILVYLVTSLLGVWLSGIIFSYTRIVSSVMKIPSAGGKYKAFSICG 

GATHSSRKGAIASVMYTWTPMLNPLIYSLRNKDML (SEQ ID NO: 289) 

ATGAAAGCAGGAAACTTCTCAGACACTCCAGAATTCTTTCTCTTGG 

CGGAGCTGCAGCCCATCCTCTTCATGCTGTTCCTGTCCATGTACCTGGCCACAATGCTGGG 
35 GAACCrGCTCATCATCCTGGCCGTCAACTCTGACTCCCACCTCCACACCCCCATGTACTTCC 
TCCTCTCTATCCTGTCCTTGGTCGACATCTGTTTCACCTCCACCACGATGCCCAAGATC 
GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCTGCT 
TTGTCCTGGTTTTTGTTGGATTGGAAAATGGAATTCTGGTCATGATG 

TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCTG 
40 CTGCTTCTGCTGTCCTTCATCGTTAGTGTCCT 

TCAAGCTCGCCTGTTCTGATGTCCTCATCAATAACATCCTGGTGTATTTGGTGACCAGCCT 
GTTAGGTGTTGTTCCTCTCTCTGGGATCATTTTCTCTTACACACGAATTGTCTCCTCTGT 
TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCTTTTTCCATCTGCGGGTCACATT^ 
45 CGTTGTTTCCTTGTTTTATGGAACAGGGTTTGGGGTC 

CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 
ACTCATTTACAGCCTGAGAAACAAGGACATGTTGAAGGCTTTGAGGAAACTAATATCTAG 
GATACCATCTTTCCATTGA (SEQ ID NO: 290) 

5 0 AOLFRl 59 sequences : 

MGPRNQTAVSEFLLMKVTEDPELK^ 
LSFTDICLTTTTWOLVNIQAQNQSITYTC 
RYT\TLMNVHFWGLLILLSMFMSTMDALVQSLMVLQLSFCK^ 
INNILIYFASSWGAH>LSGIIFSYSQrVTSVLRMPSARGKYK^ 
55 SAVAESSRITAVASVMYTVWQMMNPFIYS (SEQ ID NO: 291) 
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ATGGGACCCAGAAACCAAACAGCTGTTTCAGAATTTCITCTCATGAAAGT 
CCAGAACTGAAGTTAATCCCTTTCAGCCTGTTCCT 
GGAACCTGCTCATTCTCCTGGCTC^ 
CTTCTCTTTAATCTCTCCTTTACTGACATCTGTTT^ 

5 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACACAGGCTGCCTCACCCAGATCTGT 
CTTGTCTTGGTTTTTGCTGGC^ 
TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCT 
CTGATTCTTCTCTCCATGTTCATGAGCACTATGGATGCCCTGGTTCA 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCTTTGTTCTTCT 
1 0 ATCAAGCTCGCCTGTTCTGACACCCTCAT^ 

ATTTGGTGCAATTCCTCTCTCTGGAATAATTT^ 

TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCT 
TGTTTTTTCCnTGTTCTATGGGACAGCriTTT 

CITCCCGAArrACTGCTGTGGCTTCAGTGATGTACACTGTGGTCCCT 
15 CTTCATCTACAGCCTGAGAAATAAGGAGATGAAGAAAGCT 
GCTGTTTCCTTTTTAG (SEQ ID NO: 292) 

AOLFR160 sequences: 

MPMQLLLTDFIIFSIRFimSMEARNQTAISKFLLLGLm 
20 AVISDSHLHTPMYFFLSNLSIT^DIC^ 

LLAAMAYDRYVAICHPLRYTV1MNPRLCGLLILLSLLTSVVNAL 
CEIAQVIQLTCSDTLINNILIYFAACIFGGWI^GIILSY 
SIVLLFYGAGLGVYISSVVTDSPRKTAVASVMYSVFPQMVN^ 
SLLWCAICFGFRFLE (SEQ ID NO: 293) 

25 

ATGCCGATGCAGCTGCTGCTTACAGATT^ 

CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCTCCTGGGACT 
CCGGAACTGCAGCCCGTCCTTTTCAGCCT^ 

GAACCTGCTCATCCTCTTGGCTGTCATCTCTGACTCTCACCTCCACACCCCCATGTA 
30 TCCTCTCCAATCTCTC^ 

GTGAACATCCAAGCTCAGAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCTGCT 
TTGTCTTGTTTTTTGCTGGCITGGAAAATTGTCT 

GTGGCCATTTGTCACCCCCITAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCITCTCTCTCTGTTGACTAGTGTTGTGAATGC 
35 AGGCTGTCCTTCTGCACAGACCTGGAAATCCCGCTCTTCTTCTGTGA^ 

TCCAACTCACCTGTTCAGACACCCTCATCAATAACATCCTGATATATTTTGCAC^ 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGTCrTACACT 

GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCTCT 
ATTGTTCTCTTGTTCTATGGGGCAGGTTTGGGGGTGTACATTAGTTCTGTGGTT^ 
40 ACCTAGGAAGACTGCAGTGGCTTCAGTGATGTATTCTGTGTTCCCTCAAATGGTGAA 

TTTATCTATAGTCTGAGGAATAAGGACATGAAAGGAACCTTGAGGAAGTTCATAGGGAGG 
ATACCTTCTCTrCTGTGGTGTGCCATTTGCITTGGATTCAG (SEQ ID 

NO: 294) 



45 AOLFR161 sequences: 

MEPRNQTSASQFILLGLSEKPEQETLLFSIJFFC^ 
SLVDFCLATNTIPKMLVSLQTGSKAISYPCCLIQM 
YAKIMSLRLCRLLVGALWAFSCFISLTO 

IFILIVAGMV1ATPFVCILASYAMLVAIMKWSAGGRKKAFST 
5 0 SSVLTTVKEKASAVMYTAVTPMLNPFIYSLRNRDLKGALW (SEQ ID NO: 295) 

ATGGAACCAAGAAACCAAACCAGTGCATCTCAATTCATCCTCCTGGGACTCTCAGAAAAGC 
CAGAGCAGGAGACGCTTCTCTTTTCCCTGTTCTTCTGCATGTACCTGGTC^ 
GAACCTGCTCATCATCCTGGCCATCAGCATAGACTCCCACCTCCACACCCCCATGTACTTCT 
55 TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCCACCAACACCATCCCTAAGATGCT 
GGTGAGCCnTCAAACCGGGAGCAAGGCCATCTCTTATCCCTGCTGCCTGATCCAGATGTAC 
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TTCTTCCATTTCTTTGGCATCGTGGACAGCGTCATAATCGCCATGATGGCTTATGACCGGTT 
CGTGGCCATCTGCCACCCATTGCACTACGCCAAGATCATGAGCCTACGCCTCTGTCGCCTG 
CTGGTCGGCGCCCTCTGGGCGTTTTCCTGCTTCATCTCACTCACTCACATCCTCCTGATGGC 
CCGTCTCGTTTTCTGCGGCAGCCATGAGGTGCCTCACTACTTCTGCGACCTCACTCCCATCC 

5 TCCGACTTTCGTGCACGGACACCTCTGTGAATAGGATCTTCATCCTCATTGTGGCAGGGAT 
GGTGATAGCCACGCCCTTTGTCTGCATCCTGGCCTCCTATGCTCGCATCCTTGTGGCCATCA 
TGAAGGTCCCCTCTGCAGGCGGCAGGAAGAAAGCCTTCTCCACCTGCAGCTCCCACCTGTC 
TGTGGTTGCTCTCTTCTATGGGACCACCATTGGCGTCTATCTGTGTCCCTCCTCGGTCCTCA 
CCACTGTGAAGGAGAAAGCTTCTGCGGTGATGTACACAGCAGTCACCCCCATGCTGAATCC 

0 CTTCATCTACAGCTTGAGGAACAGAGACCTGAAAGGGGCTCTCAGGAAGCTGGTCAACAG 
AAAGATCACCTCATCTTCCTGA (SEQ ID NO: 296) 



AOLFR162 sequences: 

MMRLMKEVRGRNQTEVTEFLLLGLSDNPDLQGVLFAL^ 

5 TPMWFI^SI^FVDASYSSSVTPKMLVNLMAENKAISFHGCAAQFYFFGSFLGTECFLIAMMA 
YDRYAAIWNPLLYPNTWSGRICTLLIATSFLAGCGNAAIHTGMT^ 

LKLSCSDTHFNGWIMAFSSFmSCVMIVLISYLCIFLAVLKMPSLEGRHKAFSTCASYLMA 
FGTILFMYLRPTSSYSVTEQDKVVSWYTVTIPVLNPLIYSLKNKI)VKKAL (SEQ ID 

NO: 297) 



ATGATGAGACTTATGAAAGAGGTTCGAGGCAGAAATCAAACAGAAGTAACAGAATTTCTC 
CTCTTAGGACTTTCCGACAATCCAGATCTACAAGGAGTCCTCTrTGCATTGTTTCTGTTGAT 
CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTGATTAAGATTGATCTCTGT 
CTCCACACCCCCATGTATTTCTTTCTCAGTAGCCTCT 

TCCGTCACTCCCAAGATGCTGGTGAACCTCATGGCTGAGAATAAGGCCATTTCTTTTCATG 

GATGTGCTGCCCAGTTCTACTTCTTTGGCTCCTTCCTGGGGACTGAGTGCrTCCTGTTGGCC 

ATGATGGCATATGACCGCTATGCAGCCATTTGGAACCCCCTGCTCTACCCAGTTCTCGTGT 

CTGGGAGAATTTGCTTTTTGCTAATAGCTACCTCCTTCTTAGCAGGTTGTGGAAATGCAGC 

CATACATACAGGGATGACTTTTAGGTTGTCCTTTTGTGGTTCTAATAGGATCAACCATTTCT 

ACTGTGACACCCCGCCACTGCTCAAACTCTCITGCTCTGATACCCACTTCAATGGCATTGTG 

ATCATGGCATTCTCAAGTTTTATTGTCATCAGCTGTGTTATGATTGTCCTCATTTCCTACCT 

GTGTATCTTCATTGCCGTCXrGAAGATGCCTTCGTTAGAGGGCAGGCACAAAGCCTTCTCC 

ACCTGTGCCTCITACCTCATGGCTGTCACCATATTCTTTGGAACAATCCTCrTCATGTACTT 

GCGCCCTACATCTAGCTACTCAATGGAGCAAGACAAGGTTGTCTCTGTCTTTTATACAGTA 

ATAATCCCTGTGCTAAATCCCCTCATCTATAGTTTAAAAAATAAGGATGTAAAAAAGGCCC 

TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 

MQRSNHWTEFILLGFTTOPGMQLGLFVVFLGVYSLTWGNSTIJVLICMD 
LSFLDLWSSVYTPKn.VTaSEDKSISFAGCLCQFFFSAGlAYSECYLLAAVAYDRYVAISKPL 
LYAQAMSIKLCALLVAVSYCGGFINSSnTKKTFSFNFCRENiroDFFCDLLPL\hELACGEKGGYK 
IMMYFLLASKVICPAVLILASYLFIITSVLmSSSKGYLKAFSTCSSHLTSVTLYYGSILYIYALPRS 
SYSFDMDKIVSTFYTVWPMLNLMIYSLRNKDVKEALKKLLP (SEQ ID NO: 299) 

ATGCAGAGGAGCAATCATACAGTGACrGAGTTTATACTGCTGGGCTTCACCACAGACCCA 

GGAATGCAGCTGGGCCrCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACTGTGGTAGGAA 

ATAGCACCCTCATCGTGTTGATCTGTAATGACTCCTGCCTCCACACACCCATGTATTTTTTC 

ACTGGAAATCTGTCGTTTCTGGATCTCTGGTATTCTTCTGTCTACACCCCAAAGATCCTAGT 

GACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCTGTGTCAGTTCTTCTTCT 

CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCTGGCTGCCGTGGCTTATGACCGCTACGT 

GGCCATCTCCAAGCCCCTGCTTTATGCCCAGGCCATGTCCATAAAGCTGTGTGCATTGCTG 

GTAGCAGTCTCATATTGTGGTGGClTTATTAACrCTTCAATCATCACCAAGAAAACGTTTTC 

CTTTAACTTCTGCCGTGAAAACATCATTGATGACTrTTTCTGTGATTTGCTTCCCTTGGTGG 

AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGATGTACTTCCTGCTGGCCTCCAA 

TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTCCTACCTCTTTATCATCACCAGTGTCTTGA 

GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCTTCTCCACATGCTCCTCCCACCTGACCTCT 
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GTCACTTTATACTATGGCTCCATTCT 

TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATGTTGAAT 

ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCTCTGAAAAAACTTCTCCCATAA(SEQ 
ID NO: 300) 

5 

AOLFR164 sequences: 

MFLTERNTTSEATFTLLGFSDYLELQIPLFFWLAWGFSW 
HLSFVDFCYSSIIAPIVnvlLVNLVVEDRTISFSGCLVQFFFF 
LLYTVAISQKLCAMLVWLYAWGVACSLTLACSALKI^FHGFl^^ 
1 0 SQLLLFTVATFNEISTLLIILTSYAFIIVTTLKMPSASGHRKWSTCASH 
NSKNSRHTVKVASVFYTWIPLLNP^ 
(SEQ ID NO: 301) 

ATGTTTCTGACAGAGAGAAATACGACATCTC^ 
1 5 ATTACCTGGAACTGCAAATTCCCCTCTTCTTTGTATTT 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 
ATTTTTTCCTCAACCACCTCTCCTTTGTGGATTTCT 

T GCTGG TGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGTTTGGTGC^ 
CTTTTTCTTTTGCACCTTTGTAGTGACT 
20 ACTTTGTGGCCATTTGCAATCCTCTGCTCTACACAGTTGCCATCTCCCAGAAA 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCTCTG 

CTTTAAAGTTATCTTTTCATG 

CTGATATCACTCTCITACCCT 

TTTTAATGAGATAAGCACACTACTCATCATTCTGACATCTTATGCATTCATC^ 
2 5 CCTTGAAGATGCCHTCAGCCAGTGGGCACCGC^ 
GACTGCCATCACCATCTTCCATGGCACCAT 
ACTCCAGGCACACAGTCAAAGTGGCCTCTGTC^ 

TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 
ACAAAATATTTTCATATTAAACATAGGCATTGGTATCCATTTAATTI^ 
30 A (SEQ ID NO: 302) 



AOLFR165 sequences: 

MAVGRNNTIVTKFILLGLSDHPQMKIFLFMLFLGLYLLTLAWNLSLIALI^ 
SNLSFUDICYVSSTAPKML^^ 
35 PLLYTVLISHTLCLKlVrV^GAYVGGFLSSFIETYSVYQHDFCGPYM 
TSEWTFIVSVWGIVSVLVVLISYGYIV^ 
YMRPSSSYSLNRDKWSIFYALVIPVVNPI^ 
(SEQ ID NO: 303) 



40 ATGGCTGTAGGAAGGAACAACACAATTGTGACAAA^ 

ATCCTCAAATGAAGATTTTCCTTTTCATGTTATTTCTGG 

TGGAACTTAAGCCTCATTGCCCTCATTAAGATGGACTCTCACCTGCACATGCCCATGTACT 
TCTTCCTCAGTAACCTGTCCTTCCTGGACATCTGCTATGTGTCCTCCACCGCCCCTAAGATG 
CTGTCTGACATCATCACAGAGCAGAAAACCATTTCCTTTGTTGGCTGTGCCACTCAGTACT 
45 TTGTCTTCTGTGGGATGGGGCTGACTGAATGCTTTCTCCTGGCAGCTATC 
GTATGCTGCAATCTGCAACCCCTTGCTTTAC^ 

AGATGGTGGTTGGCGCCTATGTGGGTGGATTCCTTAGTTCTTTCATTGAAACATACTCTGT 
CTATCAGCATGATTTCTGTGGGCCCTATATGATCAACCACTTTTTCT 

TCCTGGCTCTGTCCTGCTCTGATACCTTCACCAGCGAGGTGGTGACCTTCATAGTCAGTGTT 
50 GTCGTTGGAATAGTGTCTGTGCTAGTGGTCCTCATCTCTTATGGTTACATTGTTGCT 

TGTGAAGATCAGCTCAGCTACAGGTAGGACAAAGGCCTTCAGCACTTGTGCCTCTCACCTG 
ACTGCTGTGACCCTCTTCTATGGTTCTGGATTCTTCATGTAC 

CTCCCTAAACAGGGACAAGGTGGTGTCCATATTCTATGCCTTGGTGATCCCCGTGGTGAAT 
CCCATCATCTACAGTTTTAGGAATAAGGAGATTAAAAATGCCATGAGGAAAGCCATGGAA 
55 AGGGACCCCGGGATTTCTCACGGTGGACCATTCATTTtTATGACCTTGGGCT ID 
NO: 304) 
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AOLFR166 sequences: 

MEMENCTRVKEFIFLGITQT^mEVSL^FLFLLLVYVTTLLGNLLIMVTVlCESRLHTPMYFLm 
NLS1ADICFSSITWKVLVDLLSERKTISFNHCFTQMFLFHLIGGVDWSLSVMALDRYVAJSKPL 
5 HYATIMSRDHCIGLTVAAWLGGFVHSIVQISLLLPLPFCGPNVLDTFYCDVHRVLKLAHTDIFIL 
ELLMIS^GLLTTLWFFLLLVSYWILSLPKSQ 

FTALPMDKAISVTFTVISPLLM > LIYTLRNHEMKSAMRRLKRJRLVPSDRK (SEQ ID NO: 305) 

ATGGAGATGGAAAACTGCACCAGGGTAAAAGAATTTATTTTCCITGG.GCTGACCCAGAATC 

GGGAAGTGAGCTTAGTCTTATTTCTTTTCCTACTCTTGGTGTATGTGACAACTTTGCTGG 

AACCTCCTCATCATGGTCACTGTTACCTGTGAATCTCGCCTTCACACGCCCATGTATTTTTT 

GCTCCATAATTTATCTATTGCCGATATCTGCTTCTCTTCCATCACAGTGCCCAAGGTTCTGG 

TGGACCTTCTGTCTGAAAGAAAGACCATCTCCTTCAATCATTGCTTCACTCAGATGTTTCTA 

TTCCACCITATTGGAGGGGTGGATGTATTTTCTCTTTCGGTGATGGCATTGGATCGATATG 

TGGCCATCTCCAAGCCCCTGCACTATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 

CACAGTGGCTGCCTGGTTGGGGGGCTTTGTCCACTCCATCGTGCAGATTTCCCTGTTGCTC 

CCACTCCCTTTCTGCGGACCCAATGTTCTTGACACTTTCTACTGTGATGTCCACCGGGTCCT 

CAAACTGGCCCATACAGACATTTTCATACTTGAACTACTAATGATTTCCAACAATGGACTG 

CTCACCACACTGTGGTTTTTCCTGCTCCTGGTGTCCTACATAGTCATATTATCATTACCCAA 

GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 

GGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCCA 

TGGATAAGGCCATCTCTGTCACCTTCACTGTCATCTCCCCTCTGCTCAACCCCTTGATCTAC 

ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 



AOLFR167 sequences: 

MSITKAWNSSSVTMFILLGFTDHPELQALLFVTFLGIYLTTLAWNLALIFLIRGDTHLHTPMYFF 
LSNLSFroiCYSSAVAPNMLTDFFWEQKTISWGCAAQFFFFVGMGLSECLLLTAMAYDRYAAI 
SSPLLYPTIMTQGLCTRMVVGAYVGGFLSSLIQASSIFRLHFCGPNnN^ 

FLSQVVNFLVVVTVGGTSFLQLLISYGYWSAVIJOPSAEGRWKACNTCASHLMVVTLLFGTAL 

FVYLRPSSSYLLGRDKWSWYSLVIPMLNPLmLRNKEIKDALWKVLERKKVFS (SEQ ID 
NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCTCATCAGTGACCATGTTCATCCTCCTGGGATTCA 

CAGACCATCCAGAACTCCAGGCCCTCCTCTTTGTGACCTTCCTGGGCATCTATCTTACCACC 

CTGGCCTGGAACCTGGCCCTCATTTTTCTGATCAGAGGTGACACCCATCTGCACACACCCA 

TGTACITCTTCCTAAGCAACTTATCTTTCATTGACATCTGCTACTCTTCrGCT^ 

AATATGCTCACTGACTTCTTCTGGGAGCAGAAGACCATATCATTTGTGGGCTGTGCTGCTC 

AGTTTTTTTTCTTTGTCGGCATGGGTCTGTCTGAGTGCCTCCrCCTGACTGCT 

GACCGATATGCAGCCATCTCCAGCCCCCTTCTCTACCCCACTATCATGACCCAGGGCCTCT 

GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTGAGCTCCCTGATCCAGGCCAG 

CTCCATATTTAGGCTTCACrTTTGCGGACCCAACATCATCAACCACTTCTTCTGCGACCTCC 

CACCAGTCCTGGCTCTGTCTTGCTCTGACACCTTCCTCAGTCAAGTGGTGAATTTCCTCGTG 

GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCTATGGTTACATAGTGT 

CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 

CGCATCTGATGGTGGTGACTCTGCTGTTTGGGACAGCCCTTTTCGTGTACTTGCGACCCAG 

CTCCAGCTACTTGCTAGGCAGGGACAAGGTGGTGTCTGTTTTCTATTCATTGGTGATCCCC 

ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAAGAGATCAAGGATGCCCTGTGGAAG 

GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 



AOLFR168 sequences: 

MEKINNVTEFIFWGLSQSPEIEKVCFVWSFFYIIILLGNLLIMLTVCLSNLFKSPMYFFLSFLSFV 

DICYSSVTAPKMIVDLLAKX>KTISYVGCMLQLLGVHFFGCTEIFILTVMAYDRYVAICKPLHYM 
TIMNRETCNKMLLGTWVGGFIJH^nQVALWQ 

VWTANSGTL\LGSFVHXISYSnLVSLRKQSAEGRRKALSTC^ 
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TTFSEDKMVAWYTIITPMLNPLIYTLR (SEQ ID NO: 

309) 

ATGGAAAAAATAAACAACGTAACTGAATTCATTTTCTGGGGTCT^ 
5 TTGAGAAAGTTTGTTTTGTGGTGTTTTCT^ 

CTCATCATGCTGACAGTTTGCCTGAGCAACCTGTTTAAGTCACCCATGTAT^ 
CTTCTTGTCITTTGTGGACATTTGTTACT 

TGTTAGC AAAGGACAAAACCATCTCCT 1 ATGTGGGGTGCATGTTGCAACTGCTTGGAGTAC 

ATTTCTTTGGTTGCACTGAGATCTTCATCCTTACTGTAATGGCCTATG 
1 0 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGeAATAAAATGTTAT 

TAGGGACGTGGGTAGGTGGGTTCTTACACTCCATTATCCAAGTGGCTCTGGTAGTCCAACT 

ACCCTTTTGTGGACCCAATGAGATAGATCACTACTTTTGTGATGTTCACCCT 

CTTGCCTGCACAGAAACATACATTGTC^ 

CTCTGGGGAGTTTTGTTATCTTGCTAAT 
1 5 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGCCATGGTCG 

TTATCTTTTTCGGCCCCT^ 

AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCTCTGATTTATA 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATGTTTTCnTG 
GGCTAAAGGGAAATAG (SEQ ID NO: 310) 

20 

AOLFR169 sequences: 
MMDNHSSATEFHLLGFPGSQGLHHIL^^ 
STLEILVTTIIWMML^ 
NIIMNSSTCIWWIVSWW^ 
25 LFU^WILIGSLIPTIVSYTYnSTILKIPSASGRRKAFSTFA 

GVEYNKWSLLVSVLTPFLNPFIFrLRNDKVKEALRD (SEQ ID NO: 311) 



ATGATGGACAACCACTCTAGTGCCACTGAATTCCACCITCTAGGCTTCCCTGGGTCCCAAG 
GACTACACCACATTCTTTTTGCT 
30 ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCT 
CAGCCACCTCTCTACCCTGGAGATCCTGGTCACAACCATAATTGTCCCCATGATGCTTTGG 
GGATTGCTCTTCCTGGGATGCAGACAGTATC^ 

TGGGACCATGGAGTTTGCATTACTTGGAGTGATGGCTGTGGACCGTTATGTGGCTGTGTGT 

AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGGGTGGTAATAGTGT 
35 CATGGGTGTTTGGATTTCTTTCTGAAATCTGGCCCATCTATGCCACATT^ 

CGCAAATCAAATTCATTAGACCATTTTTACTGTGACCGAGGGCAATTGCT 

GCGATAACACTCTTCTCACAGAGTTTATCCTTTT 

TCTTTGATCCCTACGATTGTCTCCTACACCTAC 

AGCCTCTGGCCGGAGGAAAGCCTTCTCC^ 
40 GCTATGGCAGCTGCTTGTTTCTCTACGTGAAACCCAAGCAAACACAGGGAGTTGAGTACAA 

TAAGATAGTTTCCCTGTTGGTTTCTGTGTTAACCCCCTTCCTGAATCCTT^ 

TCGGAATGACAAAGTCAAAGAGGCCCTCCGAGATGGGATGAAACGCTGCTGTCAACTCCT 

GAAAGATTAG (SEQ ID NO: 312) 

45 AOLFR170 sequences: 

MSFTSLIPSLCFSLTLPFLFCYLSLLPFLSAFL^ 

ASPSWCFSCMQGPILWIMANLSQPSEFVLLGFSSFGELQALLYGPFLMLYLLAFM 
ADTHLHTPMYFFLGNFSLLEILVTMTAWRMLSDLLWHKVITFT 
TDMALDRFVAICHPLRYGTLMSRAMCVQLAGAAWAAPFIJVM 
50 FFCDNEPLLQIJSCSDTRLLEFWDFLMALTFVTLSSFLVTLISYGYIVTTVLR^ 
SHLTLWIGYSSTIFLYVRPGKAHSVQVRXVVALVTSVLTPFLN^ 
RLKGLCKAQ (SEQ ID NO: 313) 



ATGTCITTCACTTCTCTCATACCCT 
5 5 TATCTrTCITTATTGCCGTTTCTTTCTG 

CTCTCTCTATTCTCTGTCTCTGTCCCTGTTTCTTCT 
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TATCTCTCTGTTTCTGCCTCTCCGTCTGTCITTTGTT^ 

TGGATCATG GCAAATCTG AGCCAG CCCTCCGAATTTGTCCTCTTGG G CTTCTCCTCCTTTGG 
TGAGCTGCAGGCCCTTCTGTATGGCCCCTTCCTCATGCITTATCTTCT 

ACACCATCATCATAGTTATGGTCATAGCTGACACCCACCTACATACACCCATGTACTTCTTC 
5 CTGGGCAATTTTTCCCTGCTGGAGATCTTGGTAACCATGACTGCAGTGCCCAGGATGCT 

CAGACCTGTTGGTCCCCCACAAAGTCATTACCTTCACTGGCTGCATGGTCCAGTTCTACTTC 
CACTTTTCCCTGGGGTCCACCTCCTTCCTCATCCTGACAGACATGGCCCTTGATCGCn^ 
GGCCATCTGCCACCCACTGCGCTATGGCACTCTGATGAGCCGGGCTATGTGTGTCCAGCTG 
GCTGGGGCTGCCTGGGCAGCTCCTTTCCTAGCCATGGTACCCACTGTCCTCTCCCGAGCTC 
10 ATCTTGATTACTGCCATGGCGACGTCATCAACCACTTCTTCTGTGACAATGAACCTCTCCTG 
CAGTTGTCATGCTCTGACACTCGCCTGTTGGAATTCTC 

TGTCCTCAGCTCCTTCCTGGTGACCCTCATCTCCTATGGCTACATAGTGACCACTGTGCTGC 
GGATCCCCTCTGCCAGCAGCTGCCAGAAGGCTTTCTCCACTTGCGGGTCTCACCTCACACT 
GGTCTTCATCGGCTACAGTAGTACCATCTTTCTGTATGTCAGGCCTGGCAAAGCTCACT 
GTGCAAGTCAGGAAGGTCGTGGCCTTGGTGACITCAGTTCTCACCCCCTTTCTCAATCCCT 
TTATCCTTACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCA 
GAAAGGCCTTTGCAAGGCACAATGA (SEQ ID NO: 314) 



AOLFR171 sequences: 

MVGNLLIWTTIGSPSLGSLMYFFI^YLSLMDAIYSTAMSPKL 
EHLLGGAJ3VFLLVVMAYDRYVAIS 

ICGPNVTOHSVCDMYPLLELLCLDTYFIGLTWANGGnCMWTFLLISCGVm 
HKALPTCISHIIVVALWWCIFMYVRPVSNFPFDKLM 
KNLWCEKLSIVRKRVSPTLNIFIPSSKATNRIl (SEQ ID NO: 315) 



ATGGTGGGAAACCTCCTCATTTGGGTGACTACTATTGGCAGCCCCTCCTTGGGCTCC^^ 

TGTACTTCTTCCTTGCCTACTTGTCACTTATGGATGCCATATATTCCACTGCCATGTCACCC 

AAATTGATGATAGACTTACTCTGTGATAAAATCGCTATTTCCTTGTCAGCTTGCATGGGTC 

AGCTCTTCATAGAACACTTACTTGGTGGTGCAGAGGTCTTCCTTTTGGTGGTGATGGCCTA 

TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGGTT 

TGCATCCHTCTGTTGGTGGTGGCCATGATTGGAGGTTTTGTC 

CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCTGTCTGTGACATGT 
A CCCATTGTTGGAACTGTTGTGCCTTGACA CCTACTTTATA GGA CTCA CTGTGGTTG CCAA 
TGGTGGAATAATTTGTATGGTCATCTTTAC 

ACnTCCTTAAAACTTACAGTCAGGAAGAGAGGCATAAAGCCCTGCCTACCTGCATCTCCCA 
CATCATTGTGGTTGCCCTCGTTTTTGTTCCCTGTATTTTTATGTATGTTA 
ACTTTCCCTTTGATAAATTAATGACTGTGTTTTATTCAATTATCACACT 
TTAATATACTCGTTGAGACAATCAGAGATGAAAAA 

AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACTGAACATATTTATTCCTAGT^ 
AGGCAACAAATAGGCGGTAA (SEQ ID NO: 316) 



AOLFR172 sequences: 

MAETLQLNSTFLHPNFFILTGFPGLGSAQW 

FLLLAILAATDLGLATSLAPGLLAVLWL 

AAAIGRPLHYPVLVTKACVGYAALAiALKAVAIVW 

VELWGNTQATNLYGLALSLA1SGMDILGITGSYGLIAHAVLQLPTREAHAKAFGTC 

AFYIPGLFSYLAHRFGHHTVPKPVHILL^ 

(SEQ ID NO: 317) 



ATGGCAGAAACTCTACAACTCAATTCCACCITCCTACACCCAAACTTCTTCATACTGACTG 
GCTTTCCAGGGCTAGGAAGTGCCCAGACTTGGCTGACACTGGTCTTTGGGCCCATTTATCT 
GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGCTTAGCCACATCT 
ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTTGGGCCCCGATCTGTGCCATATGCTGTGT 
GCCTGGTCCAGATGTTCTTTGTACATGCACTGACTGCCATGGAATCAGGTGTGCTTTTGGC 
CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
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AAAGCCTGTGTGGGTTATGCAGCCTTGGCCCTC 

CTTTCCCACTGCTGGTGGCAAAGTTTGAGCACTTCCAAGCCAAGACC^ 
TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTTATA 
TGGTCTGGCACTTTCACTGGCCATCTCAGGTATGGATATTCTGGGTATCACTGGCTCCTAT 
5 GGACTCATTGCCCATGCTGTGCTGCAGCTACCTACCCGGGAGGCCCATGCCAAGGCCTTTG 
GTACATGTAGTTCTCACATCTGTGTCATC^ 

CTCGCACACCGCTTTGGTCATCACACTGTCCCAAAGCCTGTGCACATCCITCTCT 
CTAC1TGCTGCTGCCACCTGCCCTCAACCCCCTCATCTATGGGGCCCG 
AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO- 318) 

10 

AOLFR173 sequences: 

MSHTNVTIFHPAWVLPGIPGLEAYfflW 
MLAVMDILLSTTTWKALAJFWL^ 
APLRYTTVLTWPVVGRIAJLAVITRSFC 
1 5 MWYGFSVPIVMVIIJDVIL^ 

THHFGRMPQHVmLLANLYVAWPMLNPI^ 
(SEQ ID NO: 319) 



ATGAGTCACACCAATGTTACCATCTTCCATCCTGCAGTTTTTGTCCTTCCTGGCATCC 
20 GTTGGAGGCITATCACATTTGGCTGTCAATACCT 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 
TTTCTTCCTCTCAATGCTGGCCGTCAT^ 
CCCTAGCCATCTTITGGCTTCAAGC^ 
TTCTTTGTCCATATGATGTTC 
25 CTTTGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATGGCCTGT^ 
AGGATTGCTCTGGCCGTCATCACCCGAAGCTTCTGCATCATCTTCCCAGTCATA 
GAAGCGGCTGCCCTTCTGCCTAACCAACATTGTTCCTCACTCCTACTG 
GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTAA 

TGTCATGGTCATCTTGGATGTTATCCTCATCGCTGTGTCTTACTCACTGATCCTCCGAGCAG 
30 TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACTTGTGGCTCCCACCT 
CTGTGTCATCCHTATGTTTTATGTTCCATCCTTCTTTACC^ 

TAATATTCCTCAACATGTCCATATCTTGCTGGCCAATCTTTATGTGGCAGTGCCACCAATG 
TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 
CTTTGACATCAAGACHTGGTGCTGTACCTCCCCTCTGGGCTCATG^ (SEQ ID NO: 320) 

35 

AOLFR175 sequences: 
MHFLSQNDLNINL1PHLCLHRH 

LFTVVYLLTLMGNGSIICAVHWDQRLHAPMYILLAW 
SGCFLQFYFFFSLGSTECFFLAVMAFDRYLAICRPLRYPTIM 
40 VNISQMSFCGSRITOHFLCDPAPLLTLTC^ 

RWSAAGRRKAFSTCGSHIAWSLFYGSVLVMYGSPPSKNEAGKQKTVTLFY 
YSLRNKDMRKAIJCKFWGT (SEQ ID NO: 321) 



ATGCATTTTCTTTCCCAAAATGATTTAAATATAAATCTGATTCCCCATCT 
45 TCATTCAGTAATTGCTGGTGCTTTTACAATTCACAGGCACATGAAAATCTr 
AGCAACTCCAGCACCTTCACTGGCTTCATCCTCCT 
AGATCCTCCTCTTTGTGCTCTTCACTGTTGTTTACCrCCT 

ATCATCTGTGCTGTGCACTGGGATCAGAGACTCCACGCCCCCATGTACATCCTGCTCGCCA 
ACTTCTCCTTCTTGGAGATATGT^^ 
50 CTCTCTGACACCAAGATCATCTCGTTCTCTGGCTGCITCCTCCAGTTCT 
TTGGGCTCTACAGAATGCTTTTTCCTGGCAGTTAT 

TCGGCCTCTACGCTATCCAACCATTATGACCAGACGTCTCTGTACCAATCTTGTGGTCAATT 
GCTGGGTACTTGGTTTCATCTGGTTCTTGATTCCTATCGTCAACATCT 
TGTGGATCTAGGATTATTGACCACTTCCTATC^ 
55 CAAAAAAGGCCCTGTGATAGAGCnTGTCTTTTCTGTCTTAAGTCCTCT 
TCTTTCTCTTCATTGTC^ 
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GCAGCTGGGAGAAGAAAGGCITTCTCCACCTGTGGGTC 

TCTACGGCTCAGTACTGGTCATGTATGGGAGCCCACCATCTAAGAATGAAGCTGGAAAGC 
AGAAGACTGTGACTCTGTTTTATTCTGTTGTTACCCCACTGCTTAACCCTGTGATATATAGT 
CTTAGGAACAAAGATATGAGAAAAGCTCTGAAGAAATTTTGGGGAACATAA (SEQ ED NO- 
5 322) 



AOLFR176 sequences; 

MFFIfflSLVTSWLTALGPQNRTMHFVTEF^^ 
AVTQJDRRIJiTPMYlLLGNFAFL^ 
10 LSVMAYDRYLAICRPLHYPSIMTGKFCIIL^ 

PGPLFALACISAPSTELICYTI^SMIIFGPFLSILGS 
VSLFYGTLMVMYVSPTSGNPAGMQKIIT^^ 
QN (SEQ ID NO: 323) 



1 5 ATGTTCTTTATTATTCATTCTTTGGTTACTTCTGT^ 

CAGAACAATGCATTTTGTGACTGAGTTTGTCCTCCTGGGTTTCCATGGTCAAAGGGAGA 
CAGAGCTGCITCITCTCATTCATCCTGGTTCTCTATCTCCTGACACT 

TATTGTCTGTGCAGTGAAATTGGACAGGCGGCTCCACACACCCATGTACATCCTTCTGGGA 
AACTTTGCCTTTCTAGAGATCT^ 

20 CCTCTCTGAGATTAAAACCATCTCCTTCTCTGGTTGCTTCCTGCAATTCT^ 

ACTGGGTACAACAGAGTGTTTCTTTTTATCAGTTATGGCTTATGATCGGTACCTGGCCATC 

TGTCGTCCATTACACTACCCCTCCATCATGACTGGGAAGTTCTGTATAATTCTGGTCTGTGT 

ATGCTGGGTAGGCGGATTTCTCTGCTATCCAGTCCCTATTGTTCITATCT 

TCTGTGGGCCCAACATCATTGACCACTTGGTGTGTGACCCAGGCCCATTGTTTGCACTGGC 
25 CTGCATCTCTGCTCCITCCACT^ 

GGCCCTTCCTCTCCATCTTGGGATCTTACACTCTGGTCATCAGAGCT 

TCTGGTGCTGGTCGAACTAAAGCTTTCTCCACATGTGGGTCCCACCTAATGGTGGTGTCTC 
TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAATGACTCCATTCTTAAATCCCCTTATCTAT 
3 0 AGTCTTCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCTGGGGTTAA 
CAAAACTGA (SEQ ED NO: 324) 



AOLFR177 sequences: 
MSFFF\HDLRPMNEiSATHIVTEFI^ 
3 5 TPMYFLLGNFAFLEIWYVSST1PNMLVNILSKTKAISFSGCFLQFYFFFSLG 
RYLAICHPLQYPAIMTVRFCGKLVSFCWLIGF 
SCAPAPITECIFYTQSSLVLFFTSMYILRSYILLLT^ 
TVMVMYVSPTYGIPTLLQKILTLVYSVTTPLFNPLIYTLRNKDMI^ 
(SEQ ED NO: 325) 

40 

ATGTCTTTCTTCTTTGTAGACTTAAGACCCATGAACAGGTCAGCAACACACAT 
AGTTTATTCTCCTGGGATTCCCTGGTTGCTGGAAGATTCAGATTTTC 

TTGGTGATTTATGTCTTGACCTTGCTGGGAAATGGAGCCATCATCTATGCAGTGAGATGCA 
ACCCACTACTACACACCCCCATGTACTTTCTGCTGGGAAATTTTGCCTTCCI^ 
45 TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCTCCAAGACCAAGGCCATCTC 
ATTTTCTGGGTGCTTCCTCCAGTTCTATTTCTTCTTTTCACT 

TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCTGC 
CATCATGACTGTAAGGTTCTGTGGTAAGCTGGTC^ 

GATACCCAATTCCCATTTTCTACATCTCCCAACTCCCCTTCTGTGGTCCTAATATC^ 
50 CACTTCCTGTGTGACATGGACCCATTGATGGCTCTATCCTGTGCCCCAGCTCCCATAACTG 
AATGTATTTTCTATACTCAGAGCTCCCITGTCCTCTTTTTCACT 
TCCTATATCCTGTTACTAACAGCTGTTTT^ 
CCTECrCTACCTGTGGTTCrCATTTGGTTGTGGTATCTCTT^ 

ATGTATGTAAGTCCTACATATGGGATCCCAACTTTATTGCAGAAGATCCTCACACTGGTAT 
55 ATTCAGTAACGACTCCTCTTTTTAATCCrCTGATCTATACT 



-156- 



JNSDOCID: <WO 0168805A2_I_> 



WO 01/68805 



PCT/US01/07771 



CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ID NO: 
326) 



AOLFR178 sequences: 
5 JVTVGANHSWSEFVFLGLTNSWE 

ANLSFIDLGVSSVTSPKMIYDLERiCHE 

LQYLTTMSPRMCMFFLVAAWVTGLIHSVVQLVFVVNLPFCGP 

RLEFMVTANSGFISLGSFFILIISYWIILTVL^ 

PSP STHLDKFLAIFD A VLTP VLNPnYTFRN (SEQ ID NO: 327) 

10 

ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTTGTGTTCCTGGGACTCACCAATTCCT 

GGGAGATCCGACTTCTCCTCCTTGTGTTCTCCTCCATGTTTTACATGGCCAGTATGA 

AACTCTCTCATTTTGCTCACTGTGACTTCT 

GTTAGCCAACCTCTCCTTCATTGACCTGGGTG 
15 ATGACCTGTTCAGAAAGCACGAAGTCATCTCCTTC 

CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAT 

GTGGCCATATGTAAGCCCCTCCAGTACCTGACCATTATGAGCCCAAGAATGTGCATGTTCT 

TCTTAGTGGCTGCCTGGGTGACCGGCCTTATC 

AACTTGCCCITCrGTGGTCCTAATGTATCGGACAGCnTTT 
20 CAAACTTGCCTGCACAGACAGCTACCGACTGGAGTTCATGGTTACAGCCAACAGTGGATTC 

ATCTCTCTGGGCTCCTTCITCATACTGA 

GAAACACTCTTCAGCTGGTTTATCC^^ 

GTAGTTTTGTTCTTTGGTCCTTTGATTTTTGT 

GGATAAGTTTCTGGCCATCITTGATGCAGTTCrc 
25 CATTCAGGAATTGA (SEQ ID NO: 328) 



AOLFR179 sequences: 

MNGMNHSWSEFVFMGLTNSREIQLLLFW 
ANLSIIDIVL\FCSITAPKMICDIFKXEKAJSFRGCIT 
3 0 LHYLTIMSPRMCLYFLATSSnGLIHSLVQL VFVVDLPFCGPNIFDSFYCDLPM>LRLACmTQEL 
EFMVTWSGLISVGSFVLLVISYIFILFTV^AnmSSGG 

P SPTSHLDKYI^UFD AFITPFLNP VIY^ (SEQ ID NO: 329) 



ATGAATGGAATGAATCACTCTGTGGTATCAGAATTTGTATTCATGGGACTCACCAACTCAC 
35 GGGAGATTCAGCTTCTACTTTTTGTTTTCT 
AACCTTGTCATTGTATTCACTGTAACC^^ 

CCTGGCTAACCTCTCAATCATTGATATGGCATTTTGCTCAATTACAGCCCCT 
GTGATATTTTCAAGAAGCACAAGGCCATCTCCTTTCGGGGATGTATTACT 
TAGCCATGCTCTTGGGGGCACTGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAC 
40 ATGGCCATATGTAAACCTCTCCACTACCTGACCATCATGAGCCCAAGAATGTGTCTATACT 
TTTTAGCCACTTCCTCTATCATTGGCCTTATCCACTCATTGGTCCAATTAG 
GATTTACCTTTTTGTGGTCCTAATATCTTTGACAGTTT^ 

CAGACTTGCCTGTACCAACACCCAAGAACTGGAGTTCATGGTCACTGTCAATAGTGGACTC 
ATTTCTGTGGGCTCCTTTGTCTTGCTGGTAATTTCCTACATCTTC 
45 GAAACATTCTTCTGGTGGTCTAGCCAAGGCCCTCTCTACCCTGTCAGCTCATGTCACT 
GTCATCTTGTTCTTTGGGCCACTGATGTTTTTCTACACATGGCC^ 
GGATAAATATCTTGCTATTTTTGATGCATTTAT^ 

CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 

50 

AOLFR180 sequences: 
MTNKMYAIYIKNLNYFSFL 

ALLGNSMIFLVUTKRiaHKPMYYFLSMLAAVDLCLTITTLPTVL^ 
FVHAFSLLESSVLVAMAFDRFVAICNPLNYATILTDKNIVLV^ 
55 HGGHELSHPFCYHPEVIKYTYSKPWISSFWGL^ 
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QQKALSTCVCHICAVTIFYWLISLSLA^ 
QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO: 331) 



ATGACTAATAAAATGTATGCTATATATATAAAGAATCTTAATTATTTTTCTT^ 
5 TCAGTGTCTTCAACCAACCATGGCAATATTCAATAACACCACTTCGTCTTCCT 

TCCTCACTGCATTCCCTGGGCTGGAATGTGCTCATGTCTGGATCTCCATTCCAGTCT 
CTCTACACCATTGCCCTCTTGGGAAACAGTATGATCTTTCTTGTCATCATTACTAAGCGGA 
GACTCCACAAACCCATGTATTATTTCCTCrCCATGCTGGCAGCTGTTGATCTATGTCTGACC 
ATTACGACCCTTCCCACTGTGCTTGGTGTTCTCTGGTTTCATGCCCGGGAGAT 
1 0 AGCTTGCTTCATTCAAATGTTCTTTGTGCATGCTTTCTCCr^ 

TAGCCATGGCCTTTGACCGCTTCGTGGCTATCTGTAACCCACTGAACTATGCTACTATCCT 

ACAGACAGGATGGTCCTGGTGATAGGGCTGGTCATCTGCATTAGACCAGCAGTTTTCTTAC 

TTCCCCTTCTTGTAGCCATAAACACTGTGT^ 

TTTTGCTACCACCCAGAAGTGATCAAATACACATATTCCAAACCT^ 
1 5 GGGGACTGTTTCTTCAGCTCTACCTGAATGGCACTGACGTATTGTTTATTCTTT^ 
GTCCTGATCCTCCGTACTGTTCTGGGCATTGTGGCCCGAAAGAAGCAACAAAAA 
GCACTTGTGTCTGTCACATCTGTGCAGTCACTATTTTCTATGTGCCACTGATCAGCCTCTCT 
TTGGCACACCGCCTCTTCCACTCCACCCCAAGGGTGCTCTGTAGCACTTTGGCCAATATTTA 
TCTGCTCTTACCACCTGTGCTGAACCCTATCATTTACAGCTTGAAGACCAAGACAATCCGC 
20 CAGGCTATGTTCCAGCTGCTCCAATCCAAGGGTTCATGGGGTTTTAATGTGAGGGGTCTTA 
GGGGAAGATGGGATTGA (SEQ ID NO: 332) 



AOLFR181 sequences: 

MSVLNNSEVKLFLLIGIPGLEHAHIWFSIPICLMYLLAIMGNCT 
25 AVSDMGLSLSSLPTMLRWLFNAMGISPNACT 

Y S SILTSNR V AKMGLIL AIRSILL\nPFPFTLRRLK YCQKNLLS HS 
IYGFFLALCTMLDLALIVLSYVL1IXTILSIASLAERLKALNTCV 

AKHKSPLWILIADMFIXWPLMNP^ (SEQ ID NO: 333) 

30 ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTT 

AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCTCATGTACCTGCTTGCCATCATGGGC 
AACTGCACCATTCTCTTTATTATAAAGAC 

CCTTGCCATGTTGGCTGTCTCTGACATGGGCCTGTCCCTCTCCTCCCTTCCTACCATGTTGA 
GGGTCTTCTTGTTCAATGCCATGGGAATTTC^ 
3 5 ATTCATGGATTCACTGTCATGGAATCCTCAGTACTTCT 

TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCTAAAATG 

GGACTTATTTTAGCCATTAGGAGCATTCTCTTAGTGATTCCATTTC^ 

ATTAAAATATTGTCAAAAGAATCTTCTTTCTC^ 

AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCTATGGCTTCTTCATTGCTCTCTGTACT 
40 ATGCTGGACTTGGCACTGATTGTTTTGTCTTATGTGCTGATCITGAAGACT 

TGCATCTTTGGCAGAGAGGCTTAAGGCCCTAAATACCTGTGTCTCCCACATCTGTGCTGTG 
CTCACCTTCTATGTGCCCATCATCACCCTGGCTGCCATGCATCACTTTGCCAAGCACAAAA 
GCCCTCTTGTTGTGATCCTTATTGCAGATATGTTCTTGTTGGTGCCGCCCCTTATGAACCCC 
ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCTTGGGGAAGTTGCTTAAT 
45 GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

MTLGSLGNSSSSVSATFLLSGIPGIJERMHrWI^ 
SMLALroLGLSLCTLPTVLGIFWVGA^^ 
50 LHYVSILTNTVIGRIGLVSLGRSVALIFPL^^ 

ANSIYGMFVIVSTVGroSLLILFSYALILRTVLSL\SRAERFKALNTCVSmCA 
IHRFGKQAPHLVQVVMGFMYLLFPPVM^ (SEQ ID NO: 335) 



ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTTCTGCTACCTTCCTGCTGAGTG 
55 GCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCT 
GGTTTCCATCCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAG 
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GAACCTATGTATCTCTTCCTGTCCATC 

TCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGCACGAGAAATTAGCCATGATGCCTGC 
TTTGCTCAGCTCTTTTTCATTCACTGCTTCTCCTTCCTCGAGTCCTCTGTGCTACT 

GCCTTTGACCGCTITGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACAC 

AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCCATTA 

CCTTTTATGCTCAAAAGATTCCCCTATTGTGGCTCCCCAGTTCTCTCACATTCTTATTGTCT 

CCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCAT 

GTTTGTCATCGTCrCTACAGTGGGTATAGACTCACTGCTCATCCTCTTCTCTTATGCTCTGA 

TCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAACACCTG 

TGTTTCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCCATGATTGGCCTCTCTGTCATCC 

ATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTGGTCATGGGTTTCATGTATCTTCT 

CTTTCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 

AOLFR183 sequences: 

MTNLNASQANHRNFH^TGIPGTPDKNPWIAFPLGFLYTLTIXGNGTIIAV^ 

SILALTDVSLSMSTLPSMLSIYWFNAPQIWDACIMQMFFniWGIVESGVLVSMA^ 
PLHYVSILTHDVIRKTGISVLTRAVCVVF^ 

mSLYGLIVVIFTLGLDVLLTLLSY\^TLKTVLGIVSRGERLKTLSTCLSHMSTVLLFYVPFMGA 
ASMIHRFWEHI^PVVHMVMADm,LLPPVLNPIWSVKTKQI (SEQ ID NO: 337) 

ATGACGAACTTGAATGCATCACAGGCCAACCACCGTAACTTCATTCTGACAGGTATCCCAG 

GAACGCCAGACAAGAACCCATGGTTGGCCITTCCCCrGGGATTTCTCTACACACTCACACT 

CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 
TATTACTTCCTTTCTATCTTGGCTCTC^ 

ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGTTTTTGATGCATGCATCATGCAGAT 

GTrCTTCATCCATGTATTTGGAATAGTAGAATCAGGAGTCCTAGTGTCCATGGCCTITGAC 

AGATTTGTGGCCATCCGAAACCCATTACACTATGTTTCCATCCTCACTCACGATGTTATTCG 

AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCTGTGTGGTATTCCCTGTGCCCTTCCTT 

ATAAAGTGCCTACCCTTCTGCCATTCCAATGTCTTGTCTCATTCATACTGTCTTCACCAAAA 

CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCATCGTCGTC 

ATCTTCACACTGGGGCTCGATGTTCTCCTCACTCTACTGTCTTATGTACTCACCCTGAAGAC 

TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCTCTCTCAC 

ATGTCTACCGTGCTCCTCTTCTATGTTCCTTTTATGGGTGCTGCCTCCATGATCCACAGATT 

TTGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCTGATATATACCTACTGCTCCCG 

CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 

AOLFR184 sequences: 

MSTLPTQIAPNSSTSMAPTFLLVGMPGLSGAPSWTLPLIAVYLLSALGNGTILWnALQPALHR 

PMHFFLFLLSVSDIGLVTALMPTLLGIALAGAHTWASACLLQMVFIHVFSVMESSVLLAMSID 

RALAICRPLHYPALLTNGVISKISLArSFRCLGLHLPLPFLLAYMPYCLPQVLTHSYCLHPDVARL 

ACPEAWGAAYSLFVVLSAMGLDPLLIFFSYGLIGKVLQGVESREDRWKAGQTCAAHLSAVLLF 
™^^I^ELPITQHTHTLLSYVHFLLPPLI^ 

ATGTCAACATTACCAACTCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCTTCT 

TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCTCATTGC 

TGTCTACCTTCTCTCTGCACTGGGAAATGGCACCATCCTCTGGATCATTGCCCTGCAGCCC 

GCCCTGCACCGCCCAATGCACTTCTrTCCrCTTCTTGCTTAGTGTGTCTGATATTGGATTGGT 

CACTGCCCTGATGCCCACACTGCTGGGCATCGCCCTTGCTGGTGCTCACACTGTCCCTGCC 

TCAGCCTGCCHiTCTACAGATGGTTTTTATCCATGTCTTTTCTGTCATGGAGTCCrCTGTCTT 

GCTCGCCATGTCCATTGATCGGGCACTGGCCATCTGCCGACCTCTCCACTACCCAGCGCTC 

CTCACCAATGGTGTAATTAGCAAAATCAGCCTGGCCATTTCTTTTCGATGCCTGGGTCTCC 

ATCTGCCCCTGCCATTCCTGCTGGCCTACATGCCCTACTGCCTCCCACAGGTCCTAACCCAT 

TCTTATTGCTTGCATCCAGATGTGGCrCGTTTGGCCTGCCCAGAAGCTTGGGGTGCAGCCT 

ACAGCCTATTTGTGGTTCTTTCAGCCATGGGTTTGGACCCCCTGCTTATTTTCTTCTCCTAT 
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ACTGATTAACCATCCTGAGCTGCCAATCACTCAGCATACCCATACTCrTCTATCCTATGTCC 
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5 AAGAGAATACTCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ID NO 
340) 



10 



15 



20 




ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGTT 
GTAACATATTATTTATTAAAACAGTTGAAATTATTCTAGTTTATAATCAAACCCAATCACC 
CTGGTATCCAATAGTCCCATCCAAAAGCCTTGTATATAATAATAACACTTGTTTTGATTGTT 
ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATATTAACCAGTCCATGGTGCT 
GGCTTCAGGGAACAGCT(^CTCATCCTGTGTCCTrCATCCTGCTTGGAATCCCAGGCCTG 
GAGAGTTTCCAGTTGTGGATTGCCTTTCCGTTCTGTGCCACGTATGCTGTGGCTGTTGTTGG 
AAATATCACTCTCCTCCATGTAATCAGAATTGACCACACCCTGCATGAGCCCATGTACCTC 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCTCCTCCACTCAACCTAAGATGTT 
25 GGCCATATTCT GGTT TCATGCTCATGAGATTCAGTACCATGCCTGCCTCATCCAGGTGTTCT 
TCATCCATGCCTTTTCTTCTGTGGAGTCTGGGGTGCTCATGG<n'ATGGCCCTGGACTGCTAC 
GTGGCTACCTGCITCCCACTCCGACACTCTAGCATCCTGACCCCATCGGTCGTGATCAAAC 
TGGGGACCATCGTGATGCTGAGAGGGCrGCTGTGGGTGAGCCCCTTCTGCTTCATGGTGTC 
TAGGATGCCCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGAGCACATGGCTGTG 
3 0 CTGAAGTTGGTGTGTGCTGATACAAGCATAAGTCGTGGGTATGGGCTCTTTGTGGCCTTCT 
CTGTGGCTGGCITTGATATGATTGTCATTGGTATGTCATACGTGATGATTTTGAGAGCTGT 

gcttcagttgccctcaggtgaagcccck:ctcaaagcitttagcacacgtgcctcccatatc 

TGTGTCATCTTGGCTCTITATATCCCAGCCCITrTTTCITTCCT^ 

GATGTGCCCCGAGTTGTACACATCCTGTTTGCTAATCTCTATCTACTGATACCTCCCATGCT 
3 5 CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 

AOLFR186 sequences: 

MSNASLVTAFILTGLPHAPGLDAIXFGIFLVVYVLTVLG 
40 FIDMWFSTVTVPKMLMTLVSPSGRAISFHSCVAQLYFFHFLGSTECFLYTVMSYDRYLAISYPL 
RYTSMMSGSRCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILKLACADTSA 
NVTWVIFVDIGrVASGCFVIJVLSWSryCSILRm^ 

PGSMDAMDGVVAIFYTVLTPLLNPVVYTLRNKEVKKAVLKLRDKVAIIPQPJK (SEQ ID NO: 

45 

ATGTCCAACGCCAGCCTCGTGACAGCATTCATCCTCACAGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCTCCTCTTTGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 
CCTCATCCTGCrGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 

50 CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTTT 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACTTG 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 
CCACCGGCACrTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACTTTCCAT 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCTGA 

5 5 AACTGGCCTGTGCAGACACCTCAGCCAACGTGATGGTCATCTTTGTGGACATTGGGATAGT 
GGCCTCAGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCTGC 
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GGATCCGCACCTCAGATGGGAGGCGCAGAGCCTTTCAGACCTGTGCCTCCCACTGTATTGT 

GGTCCTTTGCTTCTTTGTTCCCTGTGTTGTCATTTATCTGAGGCCAGGCTCCATGGATGCCA 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTGTGTAC 

ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
5 CCTCAGAGGAAATAA (SEQ ID NO: 344) 



AOLFR187 sequences: 

MAQVRALHKIMALFSANSIGAMNNSDTR^ 

CVlLSQAIIJiEPMYIFLSAlLASADVLLSTTTMPKALANLWLGYSffl 
1 0 VLLAMAFDRYVAICSPLRYVTILTSKVIGKTVTATI^RS^ 
MGIAHLSCSDISINVWYGIAAALLSTGlJDIMIJIVSYIHm 
ILLFYWAU?SWAYRFGGRSIPCYVH]IXASLYVVIPPNILNPVIYGVR 
GSK (SEQ ID NO: 345) 



1 5 ATGGCACAGGTGAGGGCGCTGCATAAAATCATGGCCCTTTTTTCTGCTAACAGCATAGGTG 
CTATGAACAACTCTGACACTCGCATAGCAGGCTGCTTCCTCACTGGCATCCCTGGGCTGGA 
GCAACTACATATCTGGCTGTCCATCCCCTrCTGCATCATGTACATCGCTGCCCTGGAAGGC 
AATGGCATCCTAATTTGTGTCATCCTCTCCCAGGCAATCCTGCATGAGCCCATGTACATAT 
TCTTATCTATGCTGGCCAGTGCTGATGTCn^ 

20 GCCAATTTGTGGCTAGGTTATAGCCACATTTCCTTTGATGGCTGCCTCACTCAAAAGT^ 
GATTCACITCCrCTTCATTCACTCTGCTGTCCTGCTGGCCATGGCCm 
CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCTTCATCATTATGTTTCCATCCATCTTTCTCCrrGAGCACC 
TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 

25 TCTGTCCTGTTCTGATATCTCCATCAATGTCTGGTATGGGTTGGCAGCTGCTCTTCTCTCCA 
CAGGCCTGGACATCATGCrTATTACTGTTTCCTACATCCACATCCTCCAAGCAGTCrrTCCGC 
CTCCTTTCTCAAGATGCCCGCrCCAAGGCCCTGAGTACCTGTGGATCCCATATCTGTGTCAT 
CCTACTCirCTATGTCCCTGCCCTT^ 

TCCCATGCTATGTCCATATTCTCCTGGCCAGCCTCTACX3TTGTCATTCCrCCTATGCTCAAT 
30 CCCGTTATTTATGGAGTGAGGACTAAGCCAATACTGGAAGGGGCTAAGCAGATGTTTTCA 
AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 



AOLFR188 sequences: 

MFPSLCPCVLLVQLPLMNENMQCFWCSCDSLLPJvlMV^ 
3 5 EIXCVRPWSGKWSIRHHIFDMELLTNhn.KFITDPFVCRLRHI^PTPS 
GLTQNPEGQKVIJFVTFLLIYMVT^^ 
MIVDLLSEKKTISFQGCMAQLFMDHLFAGAEVILLVVM 

MLLAAWIGGFLHSLVQFLFT^QLPFCGPNVIDNFLCDLYPLIJQACrrNTYVTGI^M 
AVTFFITLLSYGVTLHSLKTQSLEGKRKAFYTCASHVTVV^ 
40 VLTFITPMLNPLrYTLKNAEMKSAMRKLWSKKVSLAGKWLYHS (SEQ ID NO: 347) 

ATGTTCCCCTCCCTGTGTCCATGTGTTCTCCTrGTTCAACTCCCACTTATGAATGAGAACAT 
GCAGTGTTTTGTTTTCTGTTCTTGTGATAGTTTGCTGAGAATGATGGTTTCCC 
ATGTCCCATTTGTAAAAATGAAAAGGATAATTGTGGGAGGATATTCTAAACACTTCTTTTC 
45 TAATGAGCTGCTCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 
TTTTGACATGGAGCTTCTGACAAATAATCTCAAATTTATC 

TCCGACACCTGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACTG 
AATTTATCCTCITAGGGCTCACACAGAACCCTGAGGGGCAAAAGGTTTTATTTGTCACATT 
CnrTACTAATCTACATGGTGACGATAATGGGCAACCTGCTTATCATAGTGACCATCATGGCC 

50 AGCCAGTCCCTGGGTTCCCCCATGTACTTTT^ 

CTATTCTACTGCATTTGCTCCCAAAATGATTGTTGACT^ 
CCTTTCAGGGTTGTATGGCTCAACTTTTTATGGATCATTTATTTGCTG 
CTTCTGGTGGTAATGGCCTATGATCGATACATGGCCATCTGTAAGCCTCTTCATGAATTGA 
TCACCATGAATCGTCGAGTCTGTGTTCTTATGCTGTTGGCGGCCTGGATTGGAGGCTTTCT 

55 TCACTCATTGGTTCAATTTCTCTTTATTTATCAGCTCCCTTTCTGTGGACCCAATGTCATTG 
ACAACTTCCTrGTGTGATTTGTATCCCTTATTGAAACTrGCTTGCACCAATACCrATGTCACT 
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GGGCTTTCTATGATAGCTAATGGAGGAGCGATITGTGCTGTCACCTrCTTCACTATCCrrGC 
TTTCCTATGGGGTCATATTACACTCTCTTAAGACTCAGAGTT^ 
TTTCTACACCTGTGCATCCCACGTCACTGTGGTCATTTT^ 
GTATGCAAGGCCCAATTCTACTTTTCC 

5 TAACTCCCATGCTGAACCCACTAATCTATACCCTGAAGAATGCAGAAATGAAAAGTGCCAT 
GAGGAAACTTTGGAGTAAAAAAGTAAGCTTAGCTGGGAAATGGCT 
(SEQ ID NO: 348) 



AOLFR189 sequences: 

1 0 MQQNNSWEFILLGLTQDPLRQKIW^ 

ADSCFSTSTAPWJVDALSEKKnTYNE^ 

TIMSQQVCIILIVLAWIGSLIHSTAQIIlJVLRLPFCGPYLIDHYCCDL^ 
VSNSGAICSSSFMELHSYIVILHSLRNHSAKGK^ 
KMVAVFYTIGTPFLNPLIYTSEECRSEKCHEK (SEQ ID NO: 349) 

15 

ATGCAGCAAAATAACAGTGTGCCTGAATTCATACTGTTAGGATTAACACAGGATCCCTTGA 
GGCAGAAAATAGTGTTTGTAATCTTCTTAATTTTCTATATGGGA^ 

GCTCATTATTGTGACCATCAAGTCCAGCCGGACACTAGGAAGCCCCATGTACTTCTTTCTA 

TTTTATTTGTCCTTTGCAGATTCT 
20 TGCTCTCTCTGAAAAGAAAATTAT^ 

CATTTATTTGGCTGCATG G AGATCTTTGTCCTCATTCTC ATG GCTGTTG ATCGCTATGTGGC 

CATCTGTAAGCCCTTGCGTTACCCAACCATCATGAGCCAGCAGGTCTGCATCATCCTGATT 

GTTCHTGCCTGGATAGGGTCTTTAATACACT^ 

GCCTTTCTGTGGACCCTATTTGATTGATC^ 
25 TTGCCTGCATGGACACTTACATGATCAACCTGCTGTTC 

CTCAAGTAGTTTCATGATTTTGATAATTTC 

ACAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCTTGCACGTCTCACATAATTGTAGTCAT 
CTTATTCTTTGGCCCATGTATATTCATATATACACGCCCCCCGACCACTTTCCCCATGGACA 
AGATGGTGGCAGTATTTTATACTATTGGAACACCCTTTCTCAATCCACTCATCTACA 
30 GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SEQ ID NO: 350) 



AOLFR190 sequences: 

MQRSNHWTEFILLGFTTDPGMQLGLFVWLGVYCLTWGSSTLIVLICNDSI^ 
LSFLDLWYSSVHTPKILVTCISEDKSISFAGCL^ 
3 5 YAQTMPRRLCICLVLYS YTGGF VNAIILTSNTFTLDFCGDNVIDDFFCD VPPLVKLACSVRESYQ 
AVLHFLLASNVISPT\nLILASYLSIITTILRmSTQGRIKVFSTCSSHLISVTLYYGSILYN^ 
YSLKRDKMVS1TYTMLFPMLM (SEQ ID NO: 351) 

ATGCAGAGGAGCAATCACACAGTGACTGAGTTCATCCTGCTGGGCTTCACCACAGATCCAG 
40 GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCTGACTGTGGTAGGAAG 
TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCTACACACACCCATGTATTTTGTCA 
TTGGAAATCTGTCATTTCTGGATCTCTGGTATTCTTCTGTCCACACCCCAAAG 
ACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGG 

CAGGCTGGCCTATAGTGAGTGCTACCTACTGGCTGCCATGGCTTATGACCACTACGTGGCC 
45 ATCTCCAAGCCCCTGCTTTATGCTCAGACCATGCCAAGGAGATTGTGCATCTGTTTGGTTTT 
ATATTCCTATACTGGGGGTTTTGTCAATGCAATAATATTAACCAGCAACACATTCACATTG 
GATTTTTGTGGTGACAATGTCATTGATGACTTTTTCTGTGATGTTCCACCCCT 
GGCATGCAGTGTGAGAGAGAGCTACCAGGCTGTGCTGCACTTCCTTCTGGCCTCCAATGTC 
ATCTCCCCTACTGTGCTCATCCTTGCCTCTTACCTCTCCATCATCACCACCATCCTGAGGAT 
50 CCACTCTACCCAGGGCCGCATCAAAGTCTTCTCCACATGCTCCTCCCACCTGATCTCCGTTA 
CCTTATACTATGGCTCCATTCTCTACAACTACTCCCGGCCAAGTTCCAGCTACTCCCTCAAG 
AGGGACAAAATGGTTTCTACCTTTTATACT^ 

CAGTCTGAGGAGTAAAGACATGAAAGACGCTCTGAAAAAATTCTTCAAGTCAGCATAA 
(SEQ ID NO: 352) 

55 
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AOLFR191 sequences: 
MTGGGNITEITYFILLGFSDFPRIIKVLF^ 

FIDVCYISSTWKMLSNLLQEQQTITFVGCnQYFIFSTMGLSESCIJV^ 
SIMSPTLCVWMVLGAYMTGLTASLFQIGALLQLHFCGSNVIRHFFC 
5 MTAILTMFFGIASALVIMLSYGYIGISIMKITSA^GSPKAFN 

GGSSSFDRFASWYTVVIPMLNPLIYSLRNK^ (SEQ ID NO: 353) 



ATGACTGGGGGAGGAAATATTACAGAAATCACCTATTTCATCCT 
TTCCCAGGATCATAAAAGTGCTCTTCACTATATTCCTGGTGATCTAC 
10 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCACCT 
CTTCCTCAGTAACCTGTCCrTCATAGATGT 

TCTCCAACCTCTTACAGGAACAGCAAACTATCACTTTTGTTGGTTGT^ 

ATGCTGCCATTTGTAACCCCCTGCTCTA^ 
15 ATGGTACTGGGAGCCTACATGACTGGCCTCACTGCTTCTITATTCCAAATTG 
TCAACTCCACTTCTGTGGGTCTAATGTCA 

TAATCXTGTCCTGTACTGACACTTTCTTTGTACAGGTCATGACTGCT 

TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCTATGGCTATATTGGCATCTCCATCA 
TGAAGATCACTTCAGCTAAAGGCAGTCCA^ 
20 AGCTGTTTCCCTCTTCTATACATCAGGAATCTTTGTCTATT^ 
CITCAAGCTTTGACAGATTTGCATCTGTTTTCT 

TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGCCTTAAAG^ 
AAGTGCTGCTGA (SEQ ID NO: 354) 



25 AOLFR192 sequences: 

MENOTEVTEFILVGLTDDPELQIPLFIW 

DFGYSSAVTPKVMVGFLTGDKFILYNACATQFFFFVAFITAESFLLASMAYDRYAALCKPLHY 
TTTMTTNVCACLMGSYICGFLNASIHTGNTFRLSFC^ 
VIFFWGFNDLFSILVn.ISYLFIFITIMKMRSPEGRQK^ 
30 HFMGTDKMASVFYATVnPMLNPLVYSLRNKEVKSAFK^ (SEQ ID NO: 355) 

ATGGAGAACAACACAGAGGTGACTGAATTCATCCTTGTGGGGTTAACTGATGACCCAGAA 
CTGCAGATCCCACTCITCATAGTCTTCCrTTTCATCTACCTCATCACT 
GGGGATGATTGAATTGATTCTACTGGACTCCTGTCTCCACACCCCCATG 
35 GTAACCTCTCCCTGGTGGACTTTGGTTATTCCTCAGCTGTCACTCC 

GTTTCTCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTCT^ 
TAGCCTTTATCACTGCAGAAAGTTTCCTC^ 

ATTGTGTAAACCCCTGCATTACACCACCACCATGACAACAAATGTATGTGCTTGCCTGGCC 
ATAGGCTCCTACATCTGTGGTTTC^ 

40 TCTCCTTCTGTAGATCCAATGTAGTTGAACACTTTTTCTGTGATGCTCCT 

CTCTCATGTTCAGACAACTACATCAGTGAGATC 

ACCTCTTTTCTATCCTGGTAATC^ 

ATGCGCTCACCTGAAGGACGCCAGAAGGCCTTTTCT 

TTTCCATCrTTTATGGGACAGGAATCTTTATGTACTTACGACCTAACT 
45 GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 

TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGCCTTTAAAAAGACTGTAGGGAAGGCAA 

AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) ' 



AOLFR193 sequences: 

50 MENKTEVTQFILLGLTNDSELQWLFITFPFIYUTLVGNLGnVLff 

DFCYSSAVTPIVMAGFLIEDKVISYNACAAQMYIFVAFATVENYLLASI^ 

TTTMTTTVCARLAIGSYLCGFLNASfflTGDTFSLSF 

\0,IYWSFNIFIALLVILISYTFIFITILKMHSASW 

SMDTDKMAPVFYTMVIPMLNPLVY^ (SEQ ID NO' 

55 357) 
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ATGGAAAATAAQACAGAAGTAACACAATTCATTCTTCTAGGACTAACCAATGACTCAGAA 
CTG CAGGTTCCCCTCTTTATAACGTTCCCCTTC ATCTATATTATCACTCTGGTTG GAAACCT 
GGGAATTATTGTATTGATATTCTGGGATTCCTGTCTCCACAATCCCATGTACTTTTTTCT 
GTAACTTGTCTCTAGTGGACTTTTGCTACTCTTCAGCTGTCACTCCCATCGTCATGGCTGGA 
5 TTCCTTATAGAAGACAAGGTCATCTCTTACAATGCATGTGCTGCTCAAATGTATATCTTTGT 
AGCTTTTGCCACTGTGGAAAATTACCTCTTGGCCTCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACATTACACCACAACCATGACAACAACTGTGTGTGCTCGTCTGGCCA 
TAGGCTCCTACCTCTGTGG1TTCCTGAATGCCTCCATCCACACTGGGGACACATTTAGTCTC 
TCTTTCTGTAAGTCCAATGAAGTCCATCACTTTTTCTGTGATATTCCAGCAGTCATGGTTCT 
1 0 CTCTTGCTCTGATAGACATATTAGCGAGCTTGTTCTT^ 

TTATAGCTCTCCTGGTTATCTTGATATCCTACACATTCATTTTTATCACCATCCTAAAGATG 

CACTCAGCTTCAGTATACCAGAAGCCTTTGTCCACCTGTGCCTCTCATTTCATTGCAGTCGG 

CATCTTCTATGGGACTATTATCTTCATGTACTTACAACCCAGCTCCAGTCACTCCATGGACA 

CAGACAAAATGGCACCTGTGTTCTATACAATGGTCATCCCCATGCTGAACCCTCTGGTCTA 

TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 



AOLFR194 sequences: 

MERQNQSCVVEFILLGFSNYPELQGQLFVAFLVTYLVTLIGNAmVWSLDQSIJfVPMYLFLL^ 
SVVDLSFSAVIMPEMLVVI^TEKTTISFGGCFAQMYFILLFGGAECFLLGAMAYDRFAAICHPL 
NYQMIM^GWMKIJIFSWALGFMLGTVQTSWVSSFPFCGlJsrEINmSCETPAVLEI^ 
FEIYAFTGTFLIILWFLLILLSYmVLFAIIJCMPSTTGRQKAFSTCAAHLTSVTLFYGTASMTYLO 
PKSGYSPETKKVMSLSYSLLTPLL>ni,LrySLIWSEMKRALMKLWRRRVVLHTI (SEQ ID NO- 



ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCTTGGGCTTTTCTAACTATC 
CTGAGCTCCAGGGGCAGCTCTTTGTGGCTTTCCTGGTTATTTATCTGGTGACCCTGATAGG 
AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCCATGTACCTGT 

ttctcctgaacttatctgtggtggacctgagtttcagtgcagttattatgcctgaaatgct 

GGTGGTCCTCTCTACTGAAAAAACTACAATTTCTTTTGGGGGCTGTTTTGCACAGATGTAT 
TTCATCCITCTTTTTGGTGGGGCTGAATGTTT^^ 

TGCTGCAATTTGCCATCCTCTCAACTACCAAATGATTATGAATAAAGGAGTTTTTATGAAA 

TTAATTATATTTTCATGGGCCITAGGTTTTATGTTAGGTACTGTTCAAACATCATGGGTATC 

TAGTTTTCCCTTTTGTGGCCTrAATGAAATTAACCATATATCTTGTGAAACCCCAGCAGTGT 

TAGAACTTGCATGTGCAGACL^CGTTTTTGTTTGAAATCTATGCATTCACAGGCACCTTTTTG 

ATTATTTTGGTTCCTTTCTTGTTGATACTCTTGTCTTACATTCGAGTTCTGTTTGCCA 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCGCTCACCTCACAT 

CTGTGACCCTATTCTATGGCACAGCCAGTATGACTTATTTACAACCCAAATCTGGCTACTC 

ACCGGAAACCAAGAAAGTGATGTCATTGTCTTACTCACITCTGACACCACTGCTGAATCTG 

CITATCTACAGTTTGCGAAATAGTGAGATGAAGAGGGCTTTGATGAAATTATGGCGAAGG 
CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR19S sequences: 

MIVQUCTVCFIAVNTFHVRSSFDFLKADDMGEINQTLVSEFLLLGLSGYPKIErVYFA 
LVILIGNGVLIMSIFDSHFHTPMYFFLGNLSFLDICYTSSSVPSTLVSLISKXRNISFSGCAVQMFF 
GFAMGSTECLLLGMMAFDRYVAJCNPLRYPIILSKVAYVLMASVSWLSGGINSAVQTLLAMRL 
PFCGNNID^HFACEII^VLKLACAI)ISLNnTMVISNMAFLVLPLMVIFFSYMFI^ 

RJ^FSTCSAHLTWIIFYGTIFFMYAJKJ>KSQDLIGEEKLQALDKiISLFYGVVTPMLNPILYSLR 
NKDVKAAVKYLLNKKPIH (SEQ ID NO: 361) 



ATGATTGTTCAGTTAATTTGTACTGTTTGTTTCTTGGCAGTAAATACATTTCATGTTAGATC 

TTCTTTTGATTTCCTGAAAGCAGATGACATGGGTGAGATTAACCAGACACTTGTGTCAGAA 

TTTCTTCTTCTGGGTCTTTCTGGATACCCAAAGATTGAGATTGTTTACITrGCT 

AGTTATGTACCTAGTGATTCTAATTGGCAATGGTGTTCTAATCATAGCCAGCATCTTTGATT 

CTCATTTTCACACACCAATGTACITCTTCCTGGGCAACCTCTCTTrCCTGGATATCr 

ACATCCTCCTCTGTTCCCTCAACATTGGTGAGCTTAATCTCAAAGAAAAGAAACATTTCCT 
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TCTCTGGATGTGCAGTGCAGATGTTCTTTGGGTTTGCAATGGGGTCAACAGAATGTCTGCT 
TCTTGGCATGATGGCATTTGATCGTTATGTGGCCATCTGCAACCCACTGAGATACCCCATC 
ATCCTGAGCAAGGTGGCGTATGTATTGATGGCTTCTGTGTCCTGGCTGTCCGGTGGAATAA 
ATTCAGCTGTGCAAACATTACTTGCCATGAGACTGCCTTTCTGTGGGAATAATAT^ 
5 TCATTTCGCATGTGAAATATTAGCTGTCCTCAAGCTGGCCTGTGCTGATATATCCCrc 
TTATCACCATGGTGATATCAAATATGGCCTC^ 

TCCTATATGTTCATCCTCTACACCATCTTGCAAATGAATTCAGCCACAGGAAGACGCAAGG 
CATTTTCCACGTGCTCAGCTCACCTGACTGTGGT 

ATGTATGCGAAACCGAAGTCTCAAGACCTGATTGGGGAAGAAAAATTGCAAGCATTAGAC 
10 AAGCTCATTTCTCTGTTTTATGGGGT^^ 

GAGAAATAAGGATGTAAAAGCTGCTGTAAAATATTTGCTGA^ 
A (SEQ ID NO: 362) 



AOLFR196 sequences: 

1 5 MLESNYTMPTEFLFVGFTO 

SFLDISCSTAITPKMLANFL^^ 

YTTLMSRRVCVCFIVLAYFSGSTTSLVHVCLTFRI^FCGSNIVNHF 
LLFALCSFIQTSTFWIFISYFCILIT^ 

YSLDTDKWAWYTWFPMFWIIYSFRNFCDVK^ (SEQ 
20 ID NO: 363) 



ATGTTGGAGAGTAATTACACCATGCCAACTGAGTTC 
TACCTCTCAGAGTCACACTGTTCFTGGTATTCCTTCTGGTATATACATTA 
AATATACTCTTAATAATTCTAGTTAATATTAATTCAAGCCTTCAAA 
25 TCTTAGCAACITATCITTCTTAGACATCAGCT 

CAAACITCITGGCATCCAGGAAAAGCATCTCT^ 
CTTCGCTTCTTTTGCTGATGCTGAGTGCCTTATCCTGGCAGCAATG 

CAGCCATCTGCAACCCACTGCTCTATACTACACTGATGTCTAGGAGAGTCTGTGTCTGCTT 
CATTGTGTT GGCA TATTTCAGTGGAAGTACAACATCACTGGTCCATGTGTGCCTCACATTC 
30 AGGCTGTCATTTTGTGGCTCCAATATCGTCAATCATTTTTTCTGTGATATCCCACCT 

GGCTTTATCATGTACAGACACTCAGATCAACCAGCTTCTGCTCTTTGCTTTGTGCAGC^ 
TCCAGACCAGCACTTTTGTGGTAATATTTATTTCITAC^ 

AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCTCCACTTGTGCTTCCCACCTCATAG 
CAGTCACCTTATTCTATGGAGCGCTCCTGTTTATGTACTTACAGCCCACCACTAGCT 
35 CTAGACACTGATAAGGTGGTGGCAGTGTTTTATACTGTTGTA 

TAATTT AT AGTTTC AG AAAC AAG G ATGTG AAAAATG CTCTC AAAAAGCT ATT AG AAAG AA 
ITGGATATTCAAATGAATGGTATITAAATCGTTTAAGAATAGTCAATATCTAA (SEQ ID NO: 
364) 



40 AOLFR197 sequences: 

MCYI^QLCLSLGEHIXHMGMVRHTNESNLAGFmLGFSDYPQLQKVLFV 
ILVSRLEPKLHMPMYFFLSHLSFLYRCFTSSVff 
TECV^LLALMSCDRYVAVCRPLHYTVLMHIHLCMALASMA 
RQVDHFICEWVLIKLACVGTTFNEAELFVASILFLIWVSFILVS 
45 GTCFSHLTVVTIFYGTnFMYLQPAKSRSRDQGKJFVSLFYTVVTRM 
VLAKALGVNIL (SEQ ID NO: 365) 



ATGTGTTATCTTTCTCAGCTATGCCT^^ 

TGAGACATACCAATGAGAGCAACCTAGCAGGTTTCATCCTTT^^ 
50 TCAGTTACAGAAGGTTCTATTTGTGCTCATATTGATTCTGTATTTACTAACT 
ATACCACCATCATTCTGGTTTCTCGTCTGGAACCCAA 
CTTTCTCATCTCTCCTTCCTGTACCGCT 
AAACCTGTGGGAACCCATGAAAACTATCGCCTATGGTC^ 

TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCTrGGCTCTGATGTCCTGTGACCGCTATGT 
55 GGCTGTCTGCCGTCCTCTCCATTACACTGTCTTAATGCATATCCATCTCTGCATGGCCTTGG 
CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCTTCTGTGGGCATCGCCAAGTGGATCATTTCATCTGCGAGGTCCCTGTGCTCATC 
AAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCTGAGCITTTTGTGGCTAGTATCCTTT 
TCCTTATAGTGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTGCCCACGCAGTGTTG 
AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCTTCTCCCACCTGACA 
5 GTGGTCACCATCTTTTATGGAACCATCATCTTCATGTATCTGCAGCCAGCCAAGAGTAGAT 
CCAGGGACCAGGGCAAGTTTGTTTCTCTCTTCTACACTGTGGTAACCCGCATGCTTAACCC 
TCTTATTTATACCTTGAGGATCAAGGAGGTGAAAGGGGCATTAAAGAAAGTTCTAGCAAA 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 



10 AOLFR198 sequences: 

MENCTEVTKFILLGLTSWELQIPLFILFTFrYLLTLCGl^GMMLLrLMDSCLHTPMYFFLSNLSL 
VDFGYSSAVTPKVMAGFLRGDKVISYNACAVQMFFFVALATVENYLLASMAYDRYAAVCKP 
LHYTTTMTASVGACLALGSYVCGFLNASFHIGGIFSI^FCKSNLVHHFFCDWAVMALSCSDKH 
TSEVILVFMSSFNffFVLLVIFISYLFIFITILKMHSAKGHQKALSTCASHFTAVSWYGTVIF 
1 5 PSSSHSMDTDKMASWYAMIIPMLNPVVYSLRNREVQNAFKKVLRRQKFL (SEQ ID NO: 367) 

ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCTTCTAGGACTAACCAGTGTCCCAGAAC 
TACAGATCCCCCTCTTTATCTTGTTCACCTTC 

GGGATGATGTTGCTGATCCTGATGGACTCTTGTCTCCACACCCCCATGTACTTTTTCCTCAG 
20 TAACCTGTCTCTGGTGGACTTTGGATACTCCTCAGCTGTCACTCCCAAGGTCATGGCTGGG 
TTCCTTAGAGGAGACAAGGTCATCTCCTACAATGCATGTGCTGTTCAGATGTTCTTCTTTGT 
AGCCTTGGCCACGGTGGAAAATTACTTGTTGGCCTCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGGCCC 
TAGGCTCATATGTCTGTGGCTTCCTAAATGCCTCATTCCACATTGGGGGCATATTCAGTCTC 
25 TCTTTCTGTAAATCCAATCTGGTACATCACTTTTTCTGTGATGTTCCAGCAGTCATGGCTCT 
GTCITGCTCTGATAAACACACTAGTGAGGTGATTCTGGTTTTTATGTCAAGCTTTAATATCT 
TTTTTGTTCTTCTAGTTATCTTTATCTCCTA 

ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCTGTGCCTCTCACTTCACTGCAGTCTC 

CGTCTTCTATGGGACAGTAATCrTCATCTACTTGCAGCCCAGCTCCAGCCACTCCATGGAC 

30 ACAGACAAAATGGCATCTGTGTTCTATGCTATGATCATCCCCATGCTGAACCCTGTGGTCT 

ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 
TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 

3 5 MDTGNKTLPQDFLLLGFPGSQTLQLSLFMLFLVMYILTVSGNVAILMLVSTSHQ1JITPMYFFLS 
NLSFLEIWYTTAAVPKALAILLGRSQTISFTSCLLQMYTVFSLGCTEYFLLAAMAYDRCLAICYP 
LHYGAIMSSLLSAQLALGSWVCGFVAIAWTALISGI^FCGPRAINHFFCDIAPWIALACTNTQA 
VELVAFVIAVWILSSCLITFVSYWnSTILRIPSASGRSKAFSTCSSHLTVVLIWYGSTVFLHVR 
TSIKDALDLrKAVHVLNTWTPVLNPFIYTLRhnKJSVRETLLKXWKGK (SEQ ID NO- 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACTTTCTCTTACnrGGGCTTTCCTGGTrCT 
AAACTCTTCAGCTCTCTCTCTTTATGCTTTTTCTGGTGATGTACATCCTCACAGTTAGTGGT 
AATGTGGCTATCTTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTACTTCTT 
TCTGAGCAACCTCTCCTTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACTG 

45 GCCATCCTACTGGGGAGAAGTCAGACCATATCATTTACAAGCTGTCTTTTGCAGATGTACT 
TTGTTTTCTCATTAGGCTGCACAGAGTACTTCCTCCTGGCAGCCATGGCTTATGACCGCTGT 
CTTGCCATCTGCTATCCTTTACACTACGGAGCCATCATGAGTAGCCTGCTCTCAGCGCAGC 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCGTCATCAG 
TGGCCTGTCCTTCTGTGGCCCCCGTGCCATCAACCACTTCTTCTGTGACATTGCACCCTGGA 

50 TTGCCCTGGCCTGCACCAACACACAGGCAGTAGAGCTTGTGGCCTTTGTGATTGCTGTTGT 
GGTTATCCTGAGTTCATGCCTCATCACCTTTGTCTCCTATGTGTACATCATCAGCACCATCC 
TCAGGATCCCCTCTGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTCCTCGCATCTCAC 
CGTGGTGCTCATTTGGTATGGGTCCACAGTTTTCCTTCACGTCCGCACCTCTATCAAAGAT 
GCCTTGGATCTGATCAAAGCTGTCCACGTCCTGAACACTGTGGTGACTCCAGTTTTAAACC 

55 CCTTCATCrATACGCTTCGTAATAAGGAAGTAAGAGAGACTCTGCTGAAGAAATGGAAGG 
GAAAATAA (SEQ ID NO: 370) 
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AOLFR200 sequences: 

MTRKNYTSLTEFVLLGI^ 
SFVDVCNSTTITPKMIADLLSEKKTIS^ 
5 YSLIMSRTVYLKMAAGAFAAGLLNF^^ 

SISSILAGVNIVGTLLVILSSYSYVLFSrFSMHSGEGRHRAFSTCASHLTA 
SYSLNQDKVASVFYTVVIPMLNPLIYSLR (SEQ ID NO: 371) 



ATGACCAGAAAAAATTATACCTCACTGACTGAGTTCGTCCTATTGGGATTAGCAGACACGC 
1 0 TGGAGCTACAGATTATCCTCTTTTTGTTTTT^ 
AATCTCGGGATGATCCTCTTAATC^ 

CCTGGCTAACCTGTCCTTTGTGGACGTTTGTAACTCAACTACCATCA 

GCAGATTTATTATCAGAGAAGAAAACCATCTCTTTTGCTGGCT 

TCTITATCTCCCTGGCGACAACCGAATGCATCCTCTTTGGGTTAATG 
1 5 TGCGGCCATATGTCGCCCGCTGCTTTACT 

ATGGCAGCCGGGGCTTTTGCTGCAGGGTTGCT 

GCAGCTTGTCATTCTGTGACTCCAATGTCATCCATCACITCITCT 

TTCAAGCTCTCTTGTTCTGACACAATCCTGAAAGAAAGCATAAGTTCT 

TGAATATTGTGGGGACTCTGCITGTCATCCTCTCCTCCTACrCCT 
20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCTTTCTCCACGTGTGCCTCT 

CAGCCATAATTCTGTTCTATGCCACCTGCATCTATACTTACCTGAGACCT 

TCCCTGAATCAGGACAAAGTGGCTTCTGTGTTCTACACAGTGGTGATTCCCATGTTGAATC 

CTCTGATCTACAGCCTCAGGAGT^ 

GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHPRLELLFFVLIFIMYVV^ 
SFLDICYTTTSIPSTLVSFLSERKTISLS^^ 
YPITMSKDAYWMAAGSWnGAVNSAVQSVFWQLPF 
30 EFIMLVATTLFILTPLLLIIVSYTLIIVSIFKJSSSEGRSKASSTCSA 

KETLNSDDLDATDKnSMFYGVMTPMMNPLIYSLRNKI^ (SEQ ID NO: 

373) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGACT^ 
35 CAAGACTTGAGTTACTCITTTTT 

AATGGTACTCTCATTTTAATCAGCATCITGGACCCTCACCT^ 

TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACC 

TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCTTTCTGGCT 

CGGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCTTTGACCGCTAT 
40 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAATCAGTGTTTGTGGT 
ACAATTGCCnTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCT 
ATGAAACTGGCCTGTGCTGACATCTCAGACAATGAGTTCATCATGCTTGTGGCCACAACAT 
TGTTCATATTGACACCTTTGTTATTAATC^ 
45 TTCAAAATTAGCTCTTCCGAGGGGAGAAGCAAAGCTTCCTCTA^ 
CTGTGGTCATAATATTCTATGGGACCATCCT 

GACACTTAATTCGGATGACTTGGATGCTACCGACAAAATTATATCCATGTTCT 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGGCA 
GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFR202 sequences: 

MEWENHTILVEFFLKGLSGHPRLELLFF\aiFIMYVYTLLGNGTLIU 
SFLDICYTTTSIPSTLVSFLSERKTISLS 
YPIIMSKDAYWMAAGSWHGAVNSAVQTVFW 
55 EFILLVTTTLFLLTPLLL^ 
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ETLNSDDLDATDKLIFIFYRVMTPMMNP^ (SEQ ID NO 

375) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGACTTTCTGGTCACC 
5 CAAGACITGAGTTACTCTTTTTTGTGCT^ 

AATGGTACTCTCATTTTAATCAGCATCTTGGACCCTCACCTTCACACCCCTATGTACTTCTT 
TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACGCTAG 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTCCCTTTCTGGCTGTGCAGTGCAGATGTTCCT 
CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCTTTGACCGCTAT 

1 0 GTGGCTATCTGCAACCCTCTGAGATATCGCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCTAGCTGTC 
ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGACCACAACAT 
TGTTCCTATTGACACCTTTGTTATTAATTATTGTCTCTTACACGTTAATCATTTTGAGCATC 

1 5 TTCAAAATTAGCTCITCGGAGGGGAGAAGCAAACCTTCCTCTACCTGCTCAGCTCGTCTGA 
CTGTGGTGATAACATTCTGTGGGACCATCTTCCTCATGTACATGAAGCCCAAGTCTCAAGA 
GACACTTAATTCAGATGACTTGGATGCCACTGACAAACTTATATTCATATTCTACAGGGTG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGGCA 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO: 376) 

20 

AOLFR203 sequences: 

MJGRQNQSCVVEFILLGFSNFPELQVQLFGVFLVT^ 

LSVVEVSFSAVITPEMLVVLSTEKTlyaSFVGCFAQMYFILLFGGTECFLLGAMAYDRFAAICHPL 
NYPVIMNRGVFMKLVIFSWISGI^ATVQTTWW^ 

25 EIYAFTGTlLIVMWFLLILLSYmVLFAILKMPSTTGRQKAFSTCASHLTSVTLFYGTANMTYLQ 
PKSGYSPETKKLISIAYTLLTPLLNPLIYSLRNSEMKRTLIKLWRRKVTLHTF (SEQ ID NO: 377) 

ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCCTGGGCTTTTCTAACTTTC 
CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCTAGTTATTTATGTGGTGACCCTGATGGG 

30 AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 
TCCTCCTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTGAAATGCT 
GGTGGTGCTCTCTACTGAGAAAACTATGATTTCTTTTGTGGGCTGTTTTGCACAGATGTAT 
TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCTCCTGGGAGCGATGGCTTATGACCGATT 
TGCTGCAATTTGCCATCCrCTGAACTACCCAGTGATTATGAACAGAGGGGTTTTTATGAAA 

35 TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACTTGGGTAT 
TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCTCTTCTGTGAGACTCCCCCGGTA 
CTAGAGCTTGTGTGTGCAGACACCTTCTTATTTGAAATCTATGCCTTCACAGGCACCATTTT 
GATTGTTATGGTTCCTTTCTTGTTGATCCTCTTGTCT 

GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCTCTCACCTCACA 
40 TCTGTGACCCTGTTCTATGGCACAGCCAATATGACTTATTTACAACCCAAATCTGGCTACTC 
ACCCGAAACCAAGAAACTGATCTCATTGGCTTACACGTTGCTTACCCCTCTGCTCAATCCG 
CTCATCTATAGCTTACGAAACAGTGAGATGAAGAGGACTTTGATAAAACTATGGCGAAGA 
AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 

45 AOLFR204 sequences: 

MEKJCKNVTEFILIGLTQM>IMEKVTFVW^ 

IDTVYSSSSAPKLIVDSFQEKXIISFNGCMAQAYAEHffGATEIILLTVMACDCYVAICKPLNYTT 
IMSHSLCILLVAVAWVGGFLHATIQILFTVWLPFCGPNVIGHFMCDLYPLLKLVCIDTHTLGLFV 
AVNSGFICLLNFLftAAVSYVIILRSLKNNSLEG 
50 DKAVAVFYTlsm^MLNPVVYTLRNAEVKSAIRKLWRKKVTSDND (SEQ ID NO: 379) 

ATGGAGAAGAAAAAGAATGTGACTGAATTCATTTTAATAGGTCTTACACAGAACCCCATA 
ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCrTTACATGATAACACTTTCAGGCAACC 
TGCTCATTGTGGTTACCATTACCACCAGCCAGGCTCTGAGCTCCCCCATGTACTTCTTCCTG 
55 ACCCACCTTTCTTTGATAGACACAGTTTATTCTTCTTCTTCA 

TTCCTTTCAAGAGAAGAAAATCATCTCCTTTAATGGGTGTATGGCTCAAGCCTATGCAGAA 
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CACATTTTTGGTGCTACTGAGATCATCCTGCT 

CCATCTGCAAACCTCTGAACTACACAACCATTATGAGCCACAGCCTGTGCATTCTCCT 
GGCAGTGGCCTGGGTGGGAGGATTTCITCATGCAACrATTCAGATTCTC^ 
CTGCCCTTCTGTGGCCCCAATGTCATAGGCCACTTCATGTGTGACITGTACCCATTGTTAAA 
5 ACTTGTTTGCATAGACACTCATACCCTTGGTCTCTTTGTTGCTGTGAACAG 
GCTTATTAAACTTCCTTATCTTC 

AATAGCTTGGAGGGGAGGTGTAAAGCCCTCTCCACCTGTAT 

TCTTATTCTTTGTGCCCTGTATATTTGTGTATCTGCGCTCAGTGACCACTCTGCCCAT^ 
AAAGCTGTTGCTGTATTTTATACTATGGTGGTCCCAATGTTAAATCCCGTGGTCTACACAC 
1 0 TCAGAAATGCTGAGGTAAAAAGTGCAATAAGGAAGCITTGGAGAAAAAAAGTGACTTC^ 
ATAATGATTAA (SEQ ID NO: 380) 



AOLFR205 sequences: 

MESENRTVIREFILLGLTQSQDIQLLWVLVLIFYFIILPGNI^ 
1 5 DAS YSFWAPRMLVDFLSAI^ 
VMNPRTCTAMMLALWLGGF^ 
LMVFNSGLMTLLCFLGLLASYAVILCI^ 

FPADKVVSLFHTVIFPLLNPVIYT^ (SEQ ID NO: 381) 

20 ATGGAAAGCGAGAACAGAACAGTGATAAGAGAATTCATCCTCCTTGGTCTGACCCAGTCT 
CAAGATATTCAGCTCCTGGTCTTTGTGCTAGTTTTAATATTCTAC^ 
AAATTTTCTCATTATTTTCACCATAAAGTCAGACCCTGGGCT 
TTCTGGGCAACTTGGCCTTCCTGGATGCATCCTACTCCITCACTGTGGCT 
GTGGACTTCCTCTCTGCGAAGAAGATAATCTCCTACAGA 

25 TCTTGCACTTCCTTGGAGGAGGGGAGGGAT^^ 

CATCGCCATCTGCCGGCCTCTGCACTATCCTACTGTCATGAACCCTAGAACCTGCTATGCA 

ATGATGTTGGCTCTGTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCTCATCCT 

CCGCTTGCCTTTTTGTGGCCCAAACCAGCTGGACAACT 

ATCAAGCTGGCCTGCACCGACACATTTGTGGTGGAGCTTCTGATGGTCTTCAACAGTGGCC 
30 TGATGACACTCCTGTGCTTTCTC 

CGAGGGTCTTCTTCTGAGGCAAAAAACAAGGCCATGTCCACGTGCATCACCCATATCATTG 
TTATATTCTTCATGTTTGGACCT^ 

GCTGACAAGGTGGTTTCTCTCTTCCACACAGTGATTTTT^ 

TACCCITCGCAACCAGGAAGTGAAAGCTTCCATGAAAAAGGTGTTTAATAAGCACATAGC 
35 CTGA (SEQ ID NO: 382) 



AOLFR206 sequences: 
MANRNNVTEFnJLGLTENPKMQ 

DACTSSVNTPKLITDSLYENKTILFNGCMTQWGEHFFRGV^ 
40 TIMKQHVCSLLVGVSWGGFLHATIQim^ 

IAANSGFICLLNCLLLLVSCVVILYSLKTHSLEARHEALSTCVSHITVVIL 
PHDKAVAVFYTMITSMLNPLIYTLRNAQMK^AIRKLCS (SEQ ED NO: 383) 



ATGGCGAATAGAAACAATGTGACAGAGTTTATTCTATTGGGGCTTACAGAGAATCCAAAA 
45 ATGCAGAAAATCATATTTGTTGTGTTTTCTGTCATCTACATCAACGCCATGATAGGA 

TGCTCATTGTGGTCACCATCACTGCCAGCCCATCACTGAGATCCCCCATGTACTTTTTCCTG 
GCCTATCTCTCCTTTATTGATGCCTGCTATTCCTCTGTCAATACCCCTAAGCTGATCACAGA 
TTCACTCTATGAAAACAAGACTATCrTATTCAATGGATGTATGACTCAAGTCTT^ 
CATTTTTTCAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACTATGTGG 
50 CCATCTGCAAGCCCTTGCACTATACCACCATCATGAAGCAGCATGTTTGTAGCCTGCTAGT 
GGGAGTGTCATGGGTAGGAGGCTTTCTTCATGCAACCATACAGATCCTCTTCATCTGTCAA 
TTACCITTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTGATCT 
TCTTGCCTGCACTAATACCCACACTCTAGGACTCTTCATTGCrGCCAACAGTGGG 
GCCTGTTAAACTGTCTCTTGCTCCT^ 
55 CACAGCTTAGAGGCAAGGCATGAAGCCCTCTCTACCTGTGTCTCCCACATCACAGTTGTCA 
TCTTATCCTTTATACCCTGCATATTTGTGTACATGAGACCTCCAGCTACTTTACCCA 
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AAAGCAGTTGCTGTATTCTACACTATGATAACTTC 

GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTTCAAG 
TGTCAAATAA (SEQ ID NO: 384) 

5 AOLFR207 sequences: 

MERTNDSTSTEFFLVGLSAHPKLQTWFVLILWMYLMILLGNGVLISVTIFDSHLHTPMYFFLCN 
LSFLDVCYTSSSWLILASFLAVKKKVSFSGCMVQlVfflSFAMGATECNnLGTMALDRYVAICYP 
LRYPVIMSKGAWAMAAGSWVTGLVDSWQTAFAMQLPFCANNVIKHFVCEILAILKLACADI 
SINVISMTGSNLIVLVIPLLVISISYIFIVATILRIPSTEGKJIK^STCSAHLTWIIFYGITFFMYAJCP 
0 ESKASVDSGNEDIIEALISlJYGVMTPMLNPLIYSljy^KDVKAAVKNILC (SEO ID 

NO: 385) 

ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCTGGTAGGGCTTTCTGCCCACC 
CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGGATGTACCTGATGATCCTGCTTGGA 
5 AATGGAGTCCTTATCTCAGTTATCATCTTTGAT^ 

CCTCTGTAATCTTTCCTTCCTCGACGTTTGCTACACAAGTTCCTCTGTCCCACTAATTCTTG 
CCAGCTTTCTGGCAGTAAAGAAAAAGGTTTCCriTCTCTGGGTGTATGGTGCAAATGTTTAT 
TTCTTTTGCCATGGGGGCCACGGAGTGCATGATCTTAGGCACGATGGCACTGGACCGCTAT 
GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 
TGGCAGCTGGGTCCrGGGTCACTGGGCTTGTGGACTCAGTAGTGCAGACAGCTTrTGCAAT 
GCAGTTACCATTCTGTGCTAATAATGTCATTAAACATTTTGTCTGTGAAATTCTGGCTATCT 
TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCTGAT 
TGTTCTGGTTATTCCATTGTTAGTAATTTCCATCTCTTACATATTTATTGTTGCCACTATTCT 
GAGGATTCCTTCCACTGAAGGAAAACATAAGGCCTTCTCCACCTGCTCAGCCCACCTGACA 
GTGGTGATTATATTCTATGGAACCATCTTCTTCATGTACGCAAAGCCTGAGTCTAAAGCCT 
CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCTTTTCTATGGAGTGAT 
GACTCCCATGCTTAATCCTCTCATCTATAGTCTGCGAAACAAGGATGTAAAGGCTGCTGTC 
AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ID NO: 386) 

AOLFR208 sequences: 

MFPANWTSVKWFFLGFFHYPKVQ\aiFAVCLLMYLITLLGNIFLISimDSffl.HTPNrYLFLSNL 
SFLDrWYSSSALSPMLANPVSGRNTISFSGCATQMYLSLAMGSTEC\nLLPMMAYDRWAICNP 
LRYPVIMNRRTCVQL^GSWMTGCLTAMVEMMSVLPLSLCGNSnNHFrCEILAILKLVCVDTS 
LVQLIfrlLVISVLLLPMPMLLICISYAF^ 

LKPSAVDSQEIDKFMALWAGQTPMLOTirySLRNKEVKVA^ 
ED NO: 387) 

ATGTTCCCGGCAAATTGGACATCTGTAAAAGTATTTTTCTTCCTGGGATTTTTTCACTACCC 
CAAAGTTCAGGTCATCATATTTGCGGTGTGCTTGCTGATGTACCTGATCACCTTGCTGGGC 
AACATTTTTCTGATCTCCATCACCATTCTAGATTCCCACCTGCACACCCCrATGTACCTCTT 
CCTCAGCAATCTCTCCTTTCTGGACATCTGGTACTCCTCTTCTGCCCTCTCTCCAATGCTGG 
CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAGGGTGCGCCACTCAGATGTACCT 
CTCCCTTGCCATGGGCTCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 
TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAGCATCATCAATCATTTCACTTGTGAAATTCTGGCCATCT 
TGAAATTGGTTTGTGTGGACACCTCCCTGGTGCAGTTAATCATGCTGGTGATCAGTGTACT 
TCTTCTCCCCATGCCAATGCTACTCATTTGTATCTCTTATGCATTTATCCTCGCCAGTATCC 
TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCTTTTCAACGTGCACAGCCCACCTGA 
TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCTCCGCTGTAGA 
TTCACAGGAAATAGACAAATTTATGGCTTTGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCATCTATAGTCTACGGAACAAAGAGGTGAAAGTGGCCTTGAAAAAATTGCTGATTA 
GAAATCATTTTAATACTGCCTTCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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AOLFR209 sequences: 
MDKINQTFVREFILLGLSGYPKLEnFFAL 

FLDICYTTSSIPSTLVSIJSKKimiSFSGCAVQMFFGFAMGSTECFLLGMMAFDRYVAICM'LRY 
5 PnMNKVVYVLLTSVSWLSGGINSTVQTSLAMRWPFCGN^ 

TLAVSNlAFLVLPLLVIFFSYMFILYTILRTNSATGRHKAFSTCSAHLTVVIIFy'GTIFFMYAKPKS 
QDLLGKDNLQATEGLVSMFTGVWPML^IIYSLRNKDVTCAA (SEQ ID NO- 



1 0 ATGGACAAGATAAACCAGACATTTGTGAGAGAATTCATTCTTCTGGGACTCTCTGGTTACC 
CCAAACTTGAGATCATTTTCTTTGCTCTGATTCTAGTTATGTACGTAGTGATTCTAATTGGC 
AATGGTGTTCTGATCATAGCAAGCATCTTGGATTCTCGTCTTCACATGCCCATGTACTTCTT 
CCTGGGCAACCTCTCTTTCCTGGATATCTGCTATACAACCTCCTCCATTCCCT 
TGAGCTTAATCTCAAAGAAAAGAAACATTTCCTTCTCTGGATGTGCAGTGCAGATGTTCTr 

1 5 TGGGTTTGCAATGGGGTCAACAGAATGTTTCCTCCITGGCATGATGGCATTTGATCGTTAT 
GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 
TGACTTCTGTATCATGGCITTCTGGTGGAATCAATTCAACTGTGCAAACATCACTTGCCAT 
GCGATGIGCCTITCTGTGGGAACAATATTATTAATCATTTCITATGCGAGATCTTAGCTGTCC 
TAAAATTAGCTTGTTCTGATATATCTGTCAATATTGTTACCCTAGCAGTGTCAAATATTGCT 
20 TTCCTAGTTCTTCCTCrGCTCGTGATTTTTTTCTCCTATATGTTCATCCT 

CGAACGAACTCGGC(^CAGGAAGACACAAGGCATTTTCTACATGCTCAGCTCACCTGACTG 
TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCTAAGTCCCAGGACCTC 
CTTGGGAAAGACAACTTGCAAGCTACAGAGGGGCTTGTTTCCATGTTTTATGGGGTTGTGA 
CCCCCATGTTAAACCCCATAATCTATAGCTTGAGAAATAAAGATGTAAAAGCTGCTATAAA 
25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOLFR210 sequences: 

MMGRimDTNVADFILTGI^DSEEVQMALFMLFLLrYLITMLGNVGMLLIIPX 

THI^FIDLSYSTV^TKTLANLLTSNYISFTGCFAQMFCFVFLGTAECYLLSSMAYDRYAAICSP 
30 LHYTVIMPKRLCLAIJTGPY^GFMDSFVNVVSMSRLH 

TEMLIFIIAGSTLMVSLITISASYVSII^TILKmSTSGKQKAFSTCVSHLLGVTIFYGTMIFI^ 
RKSYSLGPJ3QVAPVFYTIWMLNPLr^SLRNRE\TKNALniVMQRRQDSR (SEQ ID NO- 391) 



ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACTTCATCCTTACGGGACTGTCAGAC 
3 5 TCTGAAGAGGTCCAGATGGCTCTGTTTATGCTATTTCTCCTCATATACCTAATTACTATGCT 
GGGGAATGTGGGGATGCTATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTAT 
iiiirCCTTACTCACCTGTCATTTATTGACCTCAGTTACTCAACTGTCGTCACACCTAAAAC 
CTTAGCGAACTTACTGACITCCAACTATATTTCCTTCACGGGCTGCrTTG 
GTTTTGTCTTCTTGGGTACTGCrGAATGTTATCTTCTCTCCTCAATGGCCTATGATCGCTAT 
40 GCAGCGATCTGCAGTCCTCTACACrACACAGTTATTATGCCCAAAAGGCTCTGCCTCGCTC 
TCATCACTGGGCCTTATGTGATTGGCITTATGGACTCCrTTGTCAATGTGGTTTCCATGAGC 

agattgcatttctgtgactcaaacataattc^ 

agctctgtcctgcactgacacagacaacactgaaatgctgatattcattatcgctggttcc 
accctgatggtgtcccttatcacaatatctgcatcctatgtgtccattctctctaccatcct 
45 gaaaattaattccacttcaggaaagcagaaagctttctctacntgcgtctctcatct 

GGAGTCACCATCTTCTATGGAACTATGATTTTTACTTACTTAAAGCCAAGAAAGTCrTATT 
CCTTGGGAAGAGATCAAGTGGCTCCTGTGTTTTATACTATTGTGATTCCCATGCTGAATCC 
ACTCATTTATAGTCTTAGAAACAGAGAAGTGAAAAATGCTCTCATTAGAGTCATGCAGAG 
AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

AOLFR211 sequences: 

MMGRRNNTNVADFILMGLTLSEEIQMALFMLFL^ 

THLSFIDLSYSTVVTPKTLANLLTSNYISFrGCFAQMFFFAFLGTAECYLLSSMAHDRYAAICSP 
LHYTVIMSKRLCLALITGPYVIGFIDSFWW^ 

55 EnJFITVGSTUvlVSLFTISASYWILFTILKINSTSGKQKAFS 

SYSLGRDQVASVFYTrV^VLNPLIYSLRNKlEVKNAVIRVMQRRQDSR (SEQ ID NO: 393) 
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ATG ATGGGTAG AAG GAATAACACAAATGTGG CTG ACTTCATCCTTATG GG ACTG AC ACTTT 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCTCCTGATATACCTAATTACTATGCTG 
GGGAATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTATT 
5 TTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACTCAACTGTCGTCACACCTAAAACC 
TTAGCGAACTTACTGACTTCCAACTATATTTCCTTTACGGGCTGCTTTGCCCAGATGTTC^ 
TTTTGCCrTCTTGGGTACTGCTGAATGTTACCTTCTCTCCTCAATGGCCCATGATCGCTATG 
CAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGTCCAAAAGGCTCTGCCTCGCTCT 
CATCACTGGGCCTTATGTGATTGGCTTTATAGACTCCTTTGTCAACGTGGTTTCCATGAGCA 
1 0 GATTGCATTTCTACGACTCAAACGTAATTCATCACT^ 

GCTCTGTCCTGCACTGATACATACAACACCGAAATCCTGATATTCATTATTGTTGGTTCCAC 
CCTGATGGTGTCCCTTTTCACAATATCTGCATCCTATGTGTTCATTCTCTTTACCATCCTGA 
AAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCTCTACTTGCGTCTCTCATCTCTTGGG 
AGTCACCATCTTTTATAGCACTCTGATTTTTACTTATTTAAAACCAAGAAAGTCT'rATTCCT 
1 5 TGGGAAGAGATCAAGTGGCITCTGTTTTTTATACTATTGTGATTCCCGTGCTGAATCCACT 
CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 
ACAGGACTCCAGGTAA (SEQ ED NO: 394) 



AOLFR212 sequences: 
20 MAGNNFITiVTWILSGFANHPELQVSLFLMFL^ 

LAFroiFYSSTVTPKALNmFQSNRRSISFVGCFVQMYFFVGLVCCECFLLGSMAYNRYIAICNP^ 
LYSVVMSQKVSNWLGVMPYVIGFTSSLISVWVISSLAFCDSSINHFFCDTTALLALSCVDTFGT 
EMVSFVTAGFTLLSSLLnTVTYmiSAn.RIQSAAGRQKAFSTCASHLMAVTEFYGSLIFTYLQPD 
NTS SLTQA Q V A S VF YTIVIPMLNP LI YSLRNKD VKNALLR V1HRKLFP {SEQ ID NO- 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTTACCGTCTTCATCCTCTCTGGATTTGCAAATCACC 
CTGAATTACAAGTCAGTCTTTTCTTGATGTTTCTCTTCATTTATCT 

AACCTGGGACTGATCACGTTAATCAGAATGGATTCTCAGCTTCACACCCCTATGTACTTTT 
TCCTGAGCAATTTAGCATTTATTGACATATTTTACTCCTCTACTGTAACACCTAAGGCATTG 
30 GTGAATTTCCAATCCAATCGGAGATCCATCTCCTT^ 

TTTTGTTGGATTGGTGTGTTGTGAGTGTTTCCTTCTGGGATCAATGGCCTACAATCGCTACA 
TAGCAATCTGCAATCCCTTACTGTATTCAGTAGTCATGTCCCAAAAAGTGTCCAACTGGCT 
GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 
AGTTTGGCGTTCTGTGATTCCAGCATCAATCATril-ril-rGTGACACCACAGCTCTTTTAGC 
3 5 ACTCTCCTGTGTAGATACATTCGGCACAGAAATGGTGAGCITTGTCTTAGCTGGATTCACT 
CTTCTTAGCTCTCTCCTTATCATCACAGTCACTTATATCATCATCATCT 

GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 
GTAACTATCTTTTATGGGTCTCTGATTTTCACCTATTTGCAACCT 

GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 
40 ATCTACAGTCTGAGGAACAAAGATGTGAAAAATGCTCTTCTGAGAGTCATACATAGAAAA 
CTTTTTCCATGA (SEQ ED NO: 396) 



AOLFR213 sequences: 

MNSLGKLVSMII^AHWCYSKFNCFGCTHSIPALGADPPGGMGLGNESSIMDFILLGFSDHPRL 
45 EAVLFWVLFFYLLTLVGNFTmiSYLDPPLHTPMYFFI^NLSLLDICFTTSLAPQTLVNLQRPKK 
TITYGGCVAQLY1SLALGSTEC1LLADMALDRY1AVCKPLHYVVIMNPR1.CQQLASISWLSGLA 
SSLHIATFTLQLPLCGNHRLDHFICEVPALLKLACVDTTVNELVLFVVSVLFVVIPPALISISYGFI 
TQAVLPJKSVEAPJIKAFSTCSSHLTVV1IFYGTIIYVYLQPSDSYAQDQGKJ ? ISLFYTMVTPTLN^ 
IIYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCTCTCAGCTCATGTGTTCTGTTATTCTAA 
ATTTAATTGTTTTGGATGTACCCATTCCATTCCTGCCTTAGGTGCGGATCCCCCTGGAGGG 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTTCATCCTTCTAGGCTTCTCAGACCACC 
CTCGTCTGGAGGCTGTTCTCTTTGTATTTGTC^ 
5 5 AACTTCACCATAATCATCATCTCATATCTGG ATCCCCCTCTTCATACCCCAATGTACTTTTT 
TCTCAGCAACCTCTCTTTACTGGACATCTGCT^ 
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TTAACITGCAAAGACCAAAGAAGACGATC 

TTCTCTGGCACTGGGCTCCACTGAATGTATCCTCTTGGCTGACATGGCCTTGGATCG 
ATTGCTGTCTGCAAACCCCTCCACTATGTAGTCATCATGAACCCACGGCTTTGCCAACA 
TGGCATCTATCTCCTGGCTC 
5 CAATTGCCTCTCTGTGGCAACCATAGGCTGGACCATTTTATTTGCGAAGTACCAGCT 
CAAGTTGGCITGTGTGGACACCACTGTCAATGAATTGGTGCTTTITGTTGTTAG 
TTGTTGTCATTCCACCAGCACTCATCTCCATCT 

AGGATCAAATCAGTAGAGGCAAGGCATAAAGCCTTCAGCACCTGCTCCTCCCACCITACAG 
TGGTGATTATATTCTATGGCACCATAATCTACGTGTACCTGCAACCTAGTGACAGCTATGC 
1 0 CCAGGACCAAGGGAAGTTTATCTCCCTCT^ 

ATCATCTATACTTTAAGGAACAAGGATATGAAAGAGGCT 
AAATTGTGA (SEQ ID NO: 398) 



AOLFR214 sequences: 

1 5 MDKSNSSVVSEFVIXGLCSSQKI, 

LSFVDICQASFATPKJVQADFLSAIIETISF 
YVVmSRRTCIVLVMISWAVSLVHTLSQ 

ILIVVNSGILSLSTFSLLVSSYn]l,VTVWLKSSAAMAKAFSTLASH 

PLDKFLAIFYTVFTPVLNPIIYTL^ (SEQ ID 

20 NO: 399) 



ATGGATAAGTCCAATTCITCAGTC 
AAAAACTCCAGCTTTTCTATTTTTG 
AATCTTCTCATTATCCTCACAGTC 
25 CTTGGGAAACCTTTCCTTTGTTGACATTTGTCAGGC^ 

CAGATTTTCTGAGTGCACACGAGACCATATCTTTCAGTGGCTGCA 
ATTCACCTTTTTACTGGAGGGGAGATGGTGCT^ 

TAGCCATATGCAAACCCTTATACTATGTGGTCATCATGAGCCGAAGGACATGCACTGTCTT 
GGTAATGATCTCCTGGGCTGTGAGCTTGGTGCACACATTAAGCCAGTTATCATTTACT 
30 AACCTGCCTTTTTGTGGACCTAATGTAGTAGAC 

CAAACTTGCCTGCCTGGACTCTTACATCATTGAAATACTAATT 
CTTTCCCTAAGCACTTTCTCTCTCTTG 

GCTCAAGTCTTCAGCTGCAATGGCAAAGGCATTTTCTACGCTGGCTTCCCA 
GTAATATTATTCTTTGGACCTTGCATCT^ 
35 GGATAAATTTCTTGCCATATTTTACACTGTTTTCACCCCCGTC 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTACCTGAGGC 
CAAGGAGAATTTCTGAAATGTCACTA (SEQ ID NO: 

400) 

40 AOLFR215 sequences: 

MAHTNESMVSEFVIXGLSNSWGLQLFFFAIFSIV^ 

SFmiCQSNFATPKMLVT)FFIERKTISFEGCMAQIFVLHSFVGSEMMLLVAMATO 
YSTIMNRRLCWVSISWAVGVLHSVSHIAFTVT>LPFCG 
EIMTLTNSGLISLSCFLALHSYTIILIGVRC^ 
45 P VDKFLS WYT VCTPLLNPIIYSL^ SWKN (SEQ ID NO: 401) 



ATGGCTCACACAAATGAATCGATGGTGTCTGAGTTTGTACTTTTGGGACTCT 

GGGGACTTCAACTTTTCTTTTTCGCCATCTTCT 

AATGTCTTAATTATTGTCATTATTTC^ 
50 CTCAGTAATCTTTCITTCATTGATATCTGTCAGTCrAACTTTG 

AGACTTTTTTATTGAGCGCAAGACTATCTCCTTTGA 

CTTCACAGTTTTGTTGGGAGTGAGATGATGTTGCrTGTAGCTAT 

TAGCCATATGTAAGCCTCTGCACTACAGTACAATT^ 

TGTGTCTATTTCCTGGGCGGTGGGCGTTCTT 
55 ACCTGCCATTCTGTGGTCCCAATGAGGTGGATAGCTTC^ 

GAGCTGGCTTGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCCTG 
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ATATCATTGAGCTGTTTCCTGGCTTTAATTATTTCCTACACCATCATTTTGATCGGTGTCCG 

ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCTTTCTACATTAACTGCCCACATCACAGTG 

GTCATTCTTTTCTTCGGGCCTTGCATTTATTTCTATATATGGCCTTTTAGCAGACnTCCT 

GGACAAATTTCTTTCTGTGTTCTACACTGTTTGTACTCCCTTGTTGAACCCCATCATCTACT 

5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATCATGTGAACT 
CCTGGAAAAACTAG (SEQ ED NO: 402) 



AOLFR216 sequences: 

MDVGNKSTMSEFVLLGLSNSWELQMFFFMWSLLYVATMVGNSLIVITVIVDPHLHSPMYFLL 
0 T^SimMSIASFATPKl^TDYLTGHKTISFDGCLTQIFFLHLFTGTEII^^ 

HYASVISPQVCVAiVVASWIMGVMHSMSQVIFALTLPFCGPYEVDSFFCDLPVWQLACVDTY 
VLGLFMISTSGIIALSCFIVLFNSYVWLVTVKHHSSRGSSKALSTCTAHFA^WLFFGPCIFIYMW 
PLSSFLTDKILSWYTIFTPTLNPIIYTLRNQEVKLAMRICLKNRFLNFNKAMPS (SEQ ID NO: 403) 

5 ATGGATGTGGGCAATAAGTCTACCATGTCTGAATTTGTTTTGCTGGGGCTCTCTAATTCCT 

GGGAACrACAGATGTTTTTCTTTATGGTGTTTTCATTGCTTTATGTGGCAACAATGGTGGG 

TAACAGCCTCATAGTCATCACAGTTATAGTGGACCCTCACCTACACTCTCCTATGTATTTCC 

TGCTTACCAAT<mTCAATCATTGATATGTCTCTTGCTTCTTTCGCCACCCCAAAGATGATT 

ACAGATTACCTAACAGGTCACAAAACCATCTCTTTTGATGGCrGCCTTACCCAGATATTCT 

TTCTCCACCTTTTCACTGGAACTGAGATCATCTTACTCATGGCCATGTCCTTTGATAGGTAT 

ATTGCAATATGCAAGCCCCTGCACTATGCTTCTGTCATTAGTCCCCAGGTGTGTGTTGCTCT 

CGTGGTGGCTTCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCTC 

ACGTTACCATTCTGTGGTCCCTATGAGGTAGACAGCTTTTTCTGTGACCTrCCTGTGGTGTT 

CCAGTTGGCTTGTGTGGATACTTATGTTCTGGGCCTCTTTATGATCTCAACAAGTGGCATA 

ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCATATGTTATTGTCCTGGTTACTGTGAA 

GCATCATTCrTCCAGAGGATCATCTAAGGCCCTTTCTACTTGTACAGCTCATTTCATTGTTG 

TCITCITGTTCTTTGGGCCATGCATCTTCATCTACATGTGGCCACTAAGCAGCITTCTCACA 

GACAAGATTCTGTCrGTGTTTTATACCATCTTTACTCCCACTCTGAACCCAATAATCTATAC 

TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCTAAATTT 
TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSA^EFILRGLSSSLELQIFYFLFFSrVYA^ 

SPTYFLLGNLSFIDMSLASFATPKMIADFLREHKAISFEGCMTQMFFLHLLGGAEIVLLISMSFD 

RYVAICBZPLJTYLTIMSRRMCVGLVILSWIVGIFHALSQLAFTVNLPFCGPNIEVDSFFCDLPLVIK 

LACVDTYn.GWMISTSGMIALVCFILLVISYTirLVTVRQRSSGGSSKALSTCSAHFTVVTLFFGP 

CTFIYVWPFIOTProKVLSWYTIYTPLLNPVIYTVRlN^ 

(SEQ ID NO: 405) 



ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 

GAATTCATACTACGGGGTCTGTCCAGTTCTTTAGAACTCCAGATTTTCTACTTCCTGTTTTT 

CTCCATAGTCTATGCAGCCACTGTGCTGGGGAACCTTCTTATTGTGGTCACCATTGCATCA 

GAGCCACACCTTCATTCCCCTACGTACTTTCTGCTGGGCAATCTCTCCTTCATTGACATGTC 

CCTGGCCTCATTTGCCACCCCCAAAATGATTGCAGACTTCCTTAGAGAACACAAAGCCATC 

TCTTTTGAAGGCTGCATGACCCAGATGTTCTTCCTACATCTCTTAGGGGGTGCTGAGATTG 

TACTGCTGATCTCCATGTCCTTTGATAGGTACGTGGCTATCTGTAAGCCTCTACATTACCTA 

ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGATACITTCCTGGATTGTCGGCATCT 

TCCATGCTCTGAGTCAGTTAGCATTTACAGTGAATCTGCCCTTCTGTGGACCCAATGAAGT 

AGACAGTTTCTTTTGTGACCTCCCTTTGGTGATTAAACTTGCTTGTGTCGACACATATATTC 

TGGGGGTGTTCATGATCTCAACCAGTGGCATGATTGCCCTGGTGTGCTTCATCCTCTTGGT 

GATCTCTTACACTATCATCCTGGTCACCGTTCGGCAGCGTTCCTCTGGTGGATCCTCCAAA 

GCCCTCTCCACGTGCAGTGCCCACTTTACTGTTGTGACCCTTTTCTTTGGCCCATGCACTTT 

CATTTATGTGTGGCCTTTCACAAATTTCCCAATAGACAAAGTACTCTCAGTATTTTATACCA 

TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 

CATGAGGAAACTAAGCAGCCATATCTTTAAATCTAGGAAGACTGATCATACTCCTTAA 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 
METANYTKVTEFVLTGLSQTREVQLV^^ 

LLDIWYSSITAPKMLIDFFVERKIISFGGCIAQIJFLHFVGASEMFLLIVMAYDRYAAJCR^ 
5 TEVC<IRRLCCILVAI£\VM^ 

ICSSGLISWCFIALLMSYAFIXALLKKHSGSDENIMlAMSTCySfflTIVVLMFGPSI^ 
SFSLDKVVSWHTVIFPLLNPiry'TLRNKEVKAAMRKVVTKYILCEEK (SEQ ID NO: 407) 

ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCTCACTGGCCTATCCCAGACTC 
1 0 GGGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCITCTATTTGTTCA 

AATATCCITATCATTTGCACCATCAGGCTAGACCCTCATCTGACITCTCCTATGTATTTCCT 

GTTGGCTAATCTGGCCCTCCTTGATATTTGGTACTCT 

TAGACHTCITTGTGGAGAGGAAGATAATTTCCr^ 

CTTACACTTTGTTGGGGCTTCGGAGATGTTCTTGCTCATAGTGATGGCCTATGACCGCT 
1 5 GCTGCTATCTGCCGACCCCTCCACTATGCTACCATCATGAATCGACGTCTCTGCTGTATCCT 
GGTGGCTCrCTCCTGGATGGGGGGCTTCATTCATTCTATAATACAGGTGGCTCrCATTGTT 
CGACnTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACACAGGTTG 
TCCGGATTGCCTGTGCCAACACCITCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 
GATCTCTGTGGTGTGTTTCATTGCTCTGTTA^ 

20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACAT 

TACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATTTGACTCAT 

TTTCCCTAGATAAAGTGGTGTCTGTGTTTCATACTGTAATATTCCCITTACITAATCCCAT^ 

ATTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGGTGGTCACCAAATAT 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 

AOLFR219 sequences: 

MLTSLTDLCFSPIQVAEIKSLPKSMNETNHSRVTEFVLLGLSSSRELQPFLFLTTSLLYIA^ 
LHLTVTSDSRLHTPMYFLLANLSFIDVCAi^/VSFA 
EMVLLVSMAYDRYVAICKPLHYMTVMSRRVC 
3 0 KVDSFFCDLPLVTKIACIDTYVVSLIJVADSGFI^ 

STLTAIUTVVTLFFGPCIFryVWPFSSYSVDKVLAVFYTIFTLILNPVIYTLRN^ 
RYLKPSQVSWIRNVLFLETK (SEQ ID NO: 409). 



ATGCTCACTTCATTAACTGATCTCTGTTTCTCTCCTATTCAGGTAGCTGAAATTAAGTCCCT 
35 TCCAAAATCGATGAATGAGACAAATCATTCrCGGGTGACAGAATTTGTGTTGCTGGGACTG 
TCTAGTTCAAGGGAGCTCCAACCTTTCTTGTTTCTTACATTTTCACTAC 

TCTGTTGGGCAACTTTCTCATCATCCTCACTGTGACCTCAGATTCCCGCCTTCACACCCCCA 
TGTACTTTCTGCTTGCAAACCTGTCATTT^^ 

AAAATGATTGCAGACITrCTGGTTGAGCGCAAGACTATTTCTTTTGATGCCTGCCT 
40 AGATTTTCITrGTTCATCTCTTCACTGGCAGTGAAATGGTGCTCCTAGT^ 

GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 

GTGTTGTGCTCGTCCTCATTTCATGGTTTGTGGGCTTCATCCATACTACCAGCCAGTTGGCA 

TTCACTGTTAATCTGCCATTTTGTGGTCCT^ 

TCTAGTGACCAAGTTAGCCTGCATAGACA<m'ATGTTGTCAGCrTACTAATAGTTGCAGAT 
45 AGTGGCTTTCTTTCTCTGAGTTCCTTTCTCCTCITGGTTGTCT 

ACAGTTAGGAATCGCTCCTCTGCAAGCATGGCGAAGGCCCGCTCCACATTGACTGCTCACA 
TCACTGTGGTCACTTTATTCTTTGGACCATGCATTTTCATCTATGTGTGGCCCTTCAGCAGT 
TACTCAGTTGACAAAGTCOTX3CTGTATTCT^ 

AATCTACACGCTAAGAAACAAAGAAGTGAAGGCAGCTATGTCAAAACTGAAGAGTCGGTA 

50 TCTGAAGCCTAGTCAGGTTTCTGTAGTCATAAGAAATGTTCTTTTCCTAGAAACAAAGTAA 
(SEQ ID NO: 410). 



AOLFR220 sequences: 

MKQYSVGNQHSNYRSLLFPFLCSQMTQLTASGNQTMVTFJLFSMFPHAHRGGIXFFmLIilYG 
55 FILTGNLIMFIVIQVGMAIJITPLYFFISVLSFLEICYTTTTIPKMLSCLISEQKS^ 

HSLGITESCVLTAMAIDRYIAICI^LRYPTIMIPKLCIQLTVGSCFCGFLLVLPEIAWISTLPFCGS 
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NQfflQffCDFTTVLSLACTDTFLX^VD 
CAAHLAWLLFFGSVAVMYLRFSATYSWWDTAMVTFV^ 
HYQKRAGWAGK (SEQ ID NO: 411). 

5 ATG AAG CAATATTCAGTG G GTAATCAACATTCCAATTATAG G AGTCTCTTGTTTCCTTTTCT 
GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
CTTCTCTATGTTCCCGCATGCGCACAGAGGTGGCCTCTTATTCITTATTCCC^ 
TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATCCAGGTGGGCATGGC 
CCTGCACACCCCTTTGTATTTCITTATCAGTGTCCTCTCCTTCCTGGAGATCT 

10 CAACCACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTACTTTTTCCACTCACTTGGTATCACAGAAAGCT 
ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTTACCCAACCATCA 
TGATTCCCAAlACTTTGTATCCAGCTGACAGTTGGATCCTGCTTTTGTGGCTTC 
CTTCCTGAGATTGCATGGATTTCCACCTTGCCTTTCTGTGGCTCCAACCAGATCCACCA 

15 ATTCTGTGATTTCACACCTGTGCTGAGCTTGGCCTGCACAGATACATTCCTAGTGGTCATT 
GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCTATCCTACA 
TCCGGATTATTATAGTGATTCTGGGAATGCACTCAGCTGAAGGTCATCACAAGGCCTTTTC 
CACCTGTGCTGCTCACCITGCTGTGTTCTTGCrrATTTT^ 
TGAGATTCTCAGCCACCTACTCAGTGTTTTC 

20 CTTGCTCCCTTTTTCAACCCCATCATCTATAGCCTGAAAAACAAGGACATGAAAGAGGCTA 
TTGGAAGGCTTTTCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATAG (SEQ ID NO: 
412). 



AOLFR221 sequences: 

25 MRNLSGGHVEEFVLVGFPTTPPLQLLLFVLFF 

LSFLELWYINVTIPia.LAAFLTQDGRVSYVGCMTQLYFFlAIA.CT 

LLYPSLMPSSLATRLAAASWGSGFFSSMMKLLFISQLSYCGPNIINHFFCDISP 

ELVDFLLALVMILLPLLAVVSSYTAIIAAILRIPTSRGIUIK^ 

PRAMYTFNHNKIISVLYTIIWFFNPAIYCLR^ (SEQ ID 

30 NO: 413). 



ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGTCTTGGTGGGTTTCCCTACCACGC 

CTCCCCTCCAGCTGCTCCTCTTTGTCCTTTTTTTTGCAATT^ 

ATGCACTTATTGTCTTCACAATATGGCITGCTCCAAGCCrTCATCG^^ 

35 CITGGCCATCTCTCmTCCTGGAGCTATGGTACATCAATGTCACCATTCCTCGGCT 

AGCCTTTCTTACCCAGGATGGTAGAGTCTCCTACGTAGGTTGCATGACCCAACTGTACTTC 
TTTATTGCCTTAGCCTGTACTGAATGTGTGCTGTTGGCAGTTATGGCCTATGATCGCTACCT 
GGCCATCTGTGGACCCCTCCTTTACCCTAGTCTCATGCCTTCCAGTCTGGCCACTCGCCTTG 
CTGCTGCCTCTTGGGGCAGTGGCTTCTTCAGCTCCAT^ 

40 TTGTCCTACTGTGGACCCAACATTATCAACCACTTTTTCTG 

CCTCACCTGCTCTGACAAGGAGCAAGCAGAGCTAGTAGACTTCCTTCTGGCCCTGGTGATG 
ATTCTACTCCCTCTATTGGCTGTGGTTTCATCATACACTGCCATCATTGCAGCCATCCTGAG 
GATCCCTACGTCCAGGGGACGCCACAAAGCCTTTTCCACTTGTGCCGCTCATCTGGCAGTG 
GTTGTTATCTACTACTCCTCCACTCTCTTCACCTATGCACGGCCCCGGGCCATGTACACCTT 

45 CAACCACAACAAGATTATCTCTGTGCTCTACACTATCATTGTACCATTCTTCAACCCAGCCA 
TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 
GTCACTATCCTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 



AOLFR222 sequences: 

50 MGQTNVTSWIUDFWLGFSSSGELQLLLFALFLSLYLVTLTSNW^ 

SFSETCYTLGIIPRMLSGI^GGDQAISYVGCAAQMFFSASWACTNCFLLAAMGFDRYVAICAPL 

HYASHMNPTLCAQLVITSFLTGYLFGLGMTLVIFHLSFCSSHEIQHFFCDTPPVLSLACGDTGPS 

ELRIFILSLLVXLVSFFFITISYAYIIAAn^RIPSAJEG 

ASYSLERDQLIAMTYTVVTPLLNPIVYSLRTRAIQTALRN^ (SEQ ID NO: 415). 

55 
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ATGGGGCAGACCAACGTAACCTCCTGGAGGGAriTTGTCTrCCTGGGCTTCTCCAGTTCTG 
GGGAGTTGCAGCTCCTITCTCTITGCCTTGTTCCrCTCTCTGTATCTAGTCACT 

AATGTCTTCATTATCATAGCCATCAGGCTGGATAGCCATCTGCACACCCCCATGTACCTCTT 
CCTTTCCTTCCTATCCTTCTCTGAGACCTGCTACACTTTGGGCATCATCCCTAGAATGCTCT 

5 CTGGCCTGGCTGGGGGGGACCAGGCTATCTCCTATGTGGGCTGTGCTGCCCAGATGTTCTT 
TTCTGCCTCATGGGCCTGTACTAACrTGCTTC 

TGGCCATCTGTGCrCCACTCCACTATGCCAGCCACATGAATCCTACCCTCTGTGCCCAGCT 
GGTCATTAOTCCTTCCTGACTGGATACCTCITTGGACTGGGAATGACACrAGTTA 
ACCTCTCATTCTGCAGCTCCCATGAAATCCAGCACTTTTTTTGTGACACGCCACCTGTGCT 
AGCCTAGCCTGTGGAGATACAGGCCCGAGTGAGCTGAGGATCTTTATCCTCAGTCTTTTGG 
TCCTCTTGGTCTCOTCITCTTCATCACCATCTCCTACGCCTACATCTTGGC^^ 

AGGATCCCCTCTGCTGAGGGGCAGAAGAAGGCOTCTCCACTTGTGCCTCGCACCTTACAG 

TGGTCATTATTCATTATGGCTGTGCTTCCTTCGTGTACCTGAGGCCCAAAGCCAGCTACTCT 

CnTGAGAGAGATCAGCTTATTGCCATGACCTATACTGTAGTGACCCCCCTCCTTAATCCCA 

TTGTTTATAGTCTAAGGACTAGGGCTATACAGACAGCTCTGAGGAATGCTTTCAGAGGGAG 
ATTGCTGGGTAAAGGATGA (SEQ ID NO: 416). 

AOLFR223 sequences: 

MEAANESSEGISFW.LGLTTSPGQQRPLFVLFLLLYVASLLGNGLIVAAIQASPALHAPMYFLLA 
Hl^FADLCFASVTVPKMIA^LAHDHSISl^GK:LTQNfYFFFALGVTO 
HPLPYATRMSRAMCAALVGMAWLVSHVHSLLYILI^^ 

SDTHH1QLLIFTEGAAVVVTPFLIJLASYGAIAAAVLQLPSASGRIJIAVSTCGSHIAVVS 
VMVYFQATSRREAEWGRVATVMYTWTPMLNPira 
(SEQ ID NO: 417). 

ATGGAGGCTGCCAATGAGTCTTCAGAGGGAATCTCATTCGTTTTATTGGGACTGACAACAA 
GTCCTGGACAGCAGCGGCCTCTCTTT^^ 

GGTAATGGACTCATTGTGGCTGCCATCCAGGCCAGTCCAGCCCTTCATGCACCCATGTACT 
TCCTGCTGGCCCACCTGTCCTTTGCTGACCTCTGTTTCGCCTCCGTCACTGTGCCCAAGATG 
TTGGCCAACTTGTTGGCCCATGACCACTCCATCTCGCTGGCTGGCTGCCTGACCCAAATGT 
ACTTCTTCTTTGCCCTGGGGGTAACTGATAGCTGTCITCTGGCGGCCATGGCCTATGACTG 
CTACGTGGCCATCCGGCACCCCCTCCCCTATGCCACGAGGATGTCCCGGGCCATGTGCGCA 
GCCCTGGTGGGAATGGCATGGCTGGTGTCCCACGTCCACTCCCTCCTGTATATCCTGCTCA 
TGGCTCGCTTGTCCTTCTGTGCTTCCCACCAAGTGCCCCACTTCTTCTGTGACCACCAGCCT 
CTCTTAAGGCTCTCGTGCTCTGACACCCACCACATCCAGCrGCTCATCTTCACCGAGGGCG 
CCGCAGTGGTGGTCACrCCCTTCCTGCTCATCCTCGCCTCCTATGGGGCCATCGCAGCTGC 
CGTGCTCCAGCTGCCCTCAGCCTCTGGGAGGCTCCGGGCTGTGTCCACCTGTGGCTCCCAC 
CTGGCTGTGGTGAGCCTCITCTATGGGACAGTCATTGCAGTCTACTTCCAGGCCACATCCC 
GACGCGAGGCAGAGTGGGGCCGTGTGGCCACTGTCATGTACACTGTAGTCACCCCCATGC 
TGAACCCCATCATCTACAGCCTCTGGAATCGCGATGTACAGGGGGCACTCCGAGCCCTTCT 
CATTGGGCGAAGGATCTCAGCTAGTGACTCCTGA (SEQ ID NO: 418). 

AOLFR224 sequences: - 

MGSFNTSFEDGFILVGFSDWPQLEPILFVFIFIFYSLTLFGNTniALSWLDLRLHTPMYFFLSHLSL 

LDLCFITSTWQLLINLCGVI)RTITRGGCVAQLFIYLALGSTECVLLVVMAFDRYAAVCRPLHY 

MAIMHPHLCQTLAIASWGAGFVNSLIQTGLAMAMPLCGHRLNHFFCEMPVFLKLACADTEGT 

EAKMFVARVTWAWAALlLGSYVHIAHAVLRVKSTAGRRKAFGTCGSHLLVVFLFYGSArYT 

YLQSIHNYSEREGKFVALFYTnTPILNPLIYTLRNKDVKGALWKVLWRGRDSG (SEO ID NO- 
419). V V 

ATGGGAAGTTTCAACACCAGTTTTGAAGATGGCTTCATTTTGGTGGGATTCTCAGATTGGC 
CGCAACTGGAGCCCATCCTGTTTGTCTTTATTTTTATTTTCTACTCCCT 
AACACCATCATCATCGCTCTCTCCTGGCTAGACCTTCGGK7TGCACACACCTATGTACTTCTT 
TCTCTCTCATCrGTCCCTCCTGGACCTCTGCTTCACCACCAGCACCGTGCCCCAGCTCCTGA 
TCAACCrTTGCGGGGTGGACCGCACCATCACCCGTGGAGGGTGTGTGGCTCAGCTCTTCAT 
CTACCTAGCCCrGGGCTCCACAGAGTGTGTGCTCCTGGTGGTGATGGCCTTTGACCGCTAT 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 
GGCTATCGCCTCCTGGGGTGCGGGTTTCGTGAACTCTCTGATCCAGACAGGTCTCGCAATG 
GCCATGCCTCTCTGTGGCCATCGACTGAATCACTTCTTCTGTGAGATGCCTGTATTTCTGAA 
GTTGGCTTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACTTATTCTAGGCTCCTATGTGCACATTGCTCATGCAGTGCTG 
AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTTGTGGGTCCCACCTCCTA 
GTAGTTTTCCTTTTTT^^ 

TGAGCGTGAGGGAAAATTTGTTGCCCTTTTTTATACT^ 

TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCTCTGTGGAAAGTACTATGGAGGG 
10 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR225 sequences: 

MENYNQTSTDFILLGLFPPSIIDLFFFILrVFff 

LNYISTIVPKMASDFLHGNKSISFTGCGIQSFFFLALGGAEALLLASMAYDRYIAICFPLHYL 
1 5 SKJRVCVLMITGSWIIGSINACAHTWVLffl 

FLSATIFLWPFIGISCSYGQVLFAVYHMKSAEGRKKAYLTCSTHLTVW 
LRSPTEDKVLAWYTILTPMLNPIIYSLRNKEVMGALTRVSQRICSVKM (SEQ ID NO: 421). 

ATGGAAAATTACAATCAAACATCAACTGATCT^ 
20 T AATTG ACCTTTTCTTCTTC CTCT AATTGG AAACC 
TGTCCATGATTCTTCTCATCTTCTTGGACACCCATCTCCACACACCCATGTATTTCCTACTG 
AGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCATTGTTCCTAAGATGGCATCTGA 
TTTTCTGCATGGAAACAAGTCTATCTC^ 

TGGCATTAGGAGGTGCAGAAGCACTACTTTTGGCATCTATGGCCTATGATCGTTACATTGC 
25 TATTTGCTTTCCTCTCCACTATCTCATCCGCATGAGCAAAAGAGTGTGTGTGCT 

ACAGGGTCTTGGATCATAGGCTCGATCAATGCTTGTGCTCACACTGTATATGTACTCCATA 
TTCCTTATTGCCGATCCAGGGCCATCAATCATTTCTTCTGTGATGTCCCAGCAATGGTGACT 
CTGGCCTGCATGGACACCTGGGTCTATGAGGGCACAGTGTTTTTGAGTGCCACCATCTTTC 
TCGTGTTTCCCTTCATTGGTATTC^ 

30 ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCTCACTGTA 
GTAACTTTCTACTATGCACCTTTTGTCTACACTTATCTACGTCCAAGATCCCTGCGATCTCC 
AACAGAGGACAAGGTTCTGGCTGTCTTCTACACCATCCTCACCCCAATGCTCAACCCCATC 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

35 

AOLFR226 sequences: 

MEWRNHSGRVSEFVLLGFPAPAPLQVIX^ 
ANMSFLEIWWTVTIPKMLAGFVGSKQDH^ 
RYMAICYPLHYPVIVSGIU.CVQ1VUAGSWAGGF^^^ 
40 NLSCTDMSTAELTDFILAIFILLGPLSV^ 

YAAS1FIYAKPKALSAFDTNKXVSVLYAVIWLLNPI1Y 
KKASRNV (SEQ ID NO: 423). 

ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTTCCCTGCT 
45 CCTGCGCCACTACAGGTACTATTGTTTGCCCTTTTGCTGCTGGCCTATGTGTTGGTGCTGAC 
TGAGAACACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 
TTTTTTCTAGCTAATATGTCCTTTCTG 

GCTTGCTGGCTTTGTTGGATCCAAACAGGATCATGGACAGCTAATCTCCTTTGAGGGATGC 

50 GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACTACCCAGTCATTGTCAGTGGCC 
GGCTGTGTGTGCAGATGGCTGCTGGCTCTTGGGCTGGAGGTTTTGGCATCTCCATGGTCAA 
AGTTTTTCTTATTTCnX3^ 

ATGTCTCTCCATTGCTCAACCTCTCATGCACTGATATGTCCACAGCAGAGCTTACAGATTTC 
ATCCTGGCCATTTTTATTCTTCTAGGGCCACTCrCTGTCACTGGGGCCTCCT 
55 TACTGGTGCTGTGATGCACATATCTTCGGCTGCTGGACGCTATAAGGCCTTTTCCACCTGT 
GCCTCTCATCTCACTGTTGTGATAATCTTCTATGCAGCCAGTATCTTCATCTATGCTCGGCC 
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AAAGGCACTCTCAGCTTTTGACACCAACAAGTTGGTCTCTGTACT 

CCATTGCTCAATCCCATCATTTACTGCCTGCGCAATCAAGAGGTCAAGAGAGCCCTATGCT 
GTACTCTGCACCTGTACCAGCACCAGGATCCTGACCCCAAGAAAGCTAGCAGAAATGTATA 
G (SEQ ID NO: 424). 

5 

AOLFR227 sequences: 

MEPQNTSTVTNFQLLGFQNLLEWQALLFWLLrc^ 
LSFLEVWYTSTTWLLLANLLSWGQAISF 
LRYPFLMHRGLCARLVWSWCTGVSTGFm^ 
1 0 YITEVTIFII^IA VLCICFl^^ 

CPSPHLLPErNKJISWYTVVTPLLNPV^ 

LY (SEQ ID NO: 425). 

ATGGAGCCCCAAAATACCTCCACTGTGACTAACTTTC 

1 5 TTGAATGGCAGGCCCTGCTCTTTGTCATTTTCCTGCTCATCT 

AATGTTGTCATCATCACCGTGGTGAGCCAGGGCCTGCGACTGCACTCCCCTATGTACATGT 
TCCTCCAGCATCTCTCCTTTCTGGAGGTCTGGTACACGTCCACCACTGTGCCCCTTCTC 
GCCAACCTGCTGTCCTGGGGCCAAGCCATCTCCTTCTCTGCCTGCATGGCACAGCT 
TCTTCGTATTCCTCGGCGCCACCGAGTGCTT^^ 

20 CTGGCCATCTGCAGCCCACTCCGCT^ 

GGTGGTGGTCTCATGGTGCACAGGGGTCAGCACAGGCTTTCTGCATTCCATGATGATTTCC 
AGGTTGGACTTCTGTGGGCGCAATCAGATTAACCATTTCTTCTGCGACCTCCCGCCACT 
TGCAGCTCTCCTGTTCCAGAGTTTATATCACCGAGGTGACCATCTTCATCCTGTCAATTGCC 
GTGCTGTGCATTTGTTTTTTT^ 

25 GAGAATCCCTTCCACCTCTGGCCGGAGAA^ 

GTTGTCACTCTCTACTACGGGACCATGATCTCCATGTATGTGTGTCCCAGTCCCCACCTGTT 

GCCTGAAATCAACAAGATCATTTCTGTCTTCTACACTGTGGTCACACCACTGCT 

GTTATCTACAGCTTGAGGAACAAAGACITCAAA 

AAATGTGGTATTCTATGGAGTACAAGTAAAAGGAAGT^ (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MFYVNQIPFQLYHISFVYPTELWSRAI1PCMPTLSFWVCSATPV 
nLIHIDSRLHTPMYFLLSQLSLRDILYISTrvPKMLVDQ 
FFLLGLMSCDRYVAICNPLHYPDLMSRin 
35 HFFCEWALLKLSCTDTSAYETAMYVCCIMMLLIPFSVISGSYTRI^ 

CSSHMVWSLFYGAAMYTYVLPHSYHTPEQDKAVSAFYTILTPMLNPLI^ 
WGRCVSSGKVTTF (SEQ ID NO: 427). 



ATGTTTTATGTAAATCAGATACCTTTCCAACTTTATCATATCTCTTTC 
40 GCTATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGTTTGT^ 
ACGCCCGTTTCCCCTGGCTTCTTTGCC^ 

CAACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 
CTGCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCT 
GGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTC 
45 CTCTACTTGACCTTAGCAGGGGCTGAGTTCTTCCTCCTAGGACT 
CGTAGCCATCTGCAACCCTCTGCACTATC 

ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCA 
TGCAGTTCCCCTTCTGTGCCTCT^ 

CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 
50 TGATGCTCCTCATCCCTTTCTCTGTGATCTCG 

TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 
GTGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTACCA 
CACCCCTGAGCAGGACAAAGCTGTATCTC 

CCACTCATTTACAGCCTTAGGAACAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGG 
5 5 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 
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AOLFR230 sequences: 

MGMEGLLQNSTOTVLTGLITIIPAFPGLLFAIW 
QLSIMDTryiCITVPKMLQDLL^ 

LRYPLLMNRRVCLFMVVGSWVGGSLDGFMLTPVTMSFPFCR^ 
5 LYETLMYACCVHLMLLIPLSVISVSYT^ 

TmaPHSYHTPEKDKWSAFYTILTPMLNPLIYSLRNKDVA^ 
KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTtm-CTCCAGAACTCCACTAACTTCGTCCTCACAGGCCTCATCACCC 
1 0 ATCCTGCCTTCCCCGGGCTTCTCTTTGCAATAGTCTTCT 

GCCAACTTGGTCATGATTCTGCTCATCCACATGGACTCCCGCCTCCACACACCCATGTA 
CTTGCTCAGCCAGCTCTCCATCATGGATACCATCTACATCTGTATCACTGTCCCCAAGATGC 
TCCAGGACCTCCTGTCCAAGGACAAGACCATTTCCTTCCTGGGCTGTGCAGTTCAGATCTT 
CCTCTACCTGACCCTGATTGGAGGGGAATTCTTCCTC 
15 TATGTGGCTGTGTGCAACCCTCTACGGTACCCrCTCCTCATGAACCGCAGGGTTTGCTTA 
CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACTCCTGTCACT 
ATGAGTTTCCCCTTCTGTAGATCCCGAGAGATCAATCACTTTTTCT 

GCTGAAGTTGTCTTGCACAGACACGTCACTCTATGAGACCCTGATGTATGCCTGCTGCGTG 
CTGATGCTGCTTATCCCTCTATCTGTCATCTCTGTCTCCTACACGCACATCCT 

20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCTTTGCTACGTGTTCCTCCCACATT 
ATGGTGGTGAGCGTTTTCTACGGGGCAGCCTTCTACACCAACGTGCTGCCCCACTCCTACC 
ACACTCCAGAGAAAGATAAAGTGGTGTCTGCCTTCTACACCATCCTCACCCCCATGCTCAA 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTTCCTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 

25 NO: 430). 



AOLFR231 sequences: 

MERANHSVVSEFILLGLSKSQNLQILFFLG 
SCIDMILASFATPKJvCVDFLRERKT^ 
3 0 LHYMTIMSPRVLTGLLLSSYAVGFVHSSSQMAFMLTLPFCGPNVTDSFFCDL^ 
LQLL\OADSGLLSLVCFLLLLVSYGVIIFSVRYRAASRSSKAFSTLSAfflTW 
PFSRYSVDKILSWYTIFTPLLNPirYrLRNQEVKAAIKK^ (SEQ ID NO: 431). 

ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTTTGTTGGGACTTT 
35 AAAATCTTCAGATTTTATTCTTCTTG 

AACCTGCTCATCTTGGTGACTGTGACCTTTGATTCGCTCCTTCACACACCAATGT^ 

GCTTAGCAACCTCTCCTGCATTGATATGATCCTGGC^ 

TAGATTTCCTCCGAGAACGTAAGACCATCTCATC 

TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 
40 GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 
TACTGTTATCCTCCTATGCAGTTGGATTTGTGCACTCATCTAGTCAAATGGCTTT 
ACTTTGCCCTTCTGTGGTCCCAATGTTATAGACAGCTTTTTCTGTGACCT^ 
TAAACTTGCCTGCAAGGACACCTACATCCTACAGCTCCTGGTCATTGCTGACAGTGGGCTC 
CTGTCACTGGTCTGCTTCCTCCTCTT^ 
45 GTACCGTGCTGCTAGTCGATCCTCTAAGGCTTTCTCCACTCTCTCAGCTCACATCACAGTTG 
TGACTCTGTTCTTTGCTCCGTGTGTCTTTATCTACGTCTGGCCCTTCAGCAGATACTCGGTA 
GATAAAATTCTTTCTGTGTTTTACACAATTTTCACACCTCTCTTAAATCCTA^ 

ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 

50 

AOLFR232 sequences: 

MDNTCWMASHTGWSDFILMGLFRQSKHPM^ 
VIFVWLMALSGNAVLILLIHCDAIILH 
APECGMQMFFYVTLAGSEFFLLATMAY 
5 5 GFTFTPITMTFPFRGSREIHHFFCEVP A VLNLSCSDTSLYEIFMYLCC VLMLLIP WIISSS YLLDLL 
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TTHGMNSAEGRKKAFATCSSHLTVV1LFYGAAIYTYMLPSSYHTPEKDMM 
LIYSLRNKDVMGALKICMLTVEPAFQKAME (SEQ ID NO: 433). 

ATGGACAACATCACCTGGATGGCCAGCCACACTGGATGGTCGGATTTCATCCTGATGGGAC 
5 TCTTCAGACAATCCAAACATCCAATGGCCAATATCACCTGGATGGCCAACCACACTGGATG 
GTCGGATTTCATCCTGTTGGGACTCTTCAGACAATCCAAACATCCAGCACTACTTTGTGTG 
GTCATTTTTGTGGTTTTCCTGATGGCGTTGTCTGGAAATGCT 

CTGTGACGCCCACCTCCACACCCCCATGTACTTTTTCATCAGTCAATTGTCTCTCATGGACA 
TGGCGTACATTTCTGTCACTGTGCCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAA 

1 0 GATCTCAGCCCCTGAGTGTGGGATGCAGATGTTCTTCTACGTGAGACTAGCAGGTTCAGAA 
TTTTTCCTTCTAGCCACCATGGCCTATGACCGCTACGTGGCCATCTGCCATCCTCT 
CCCTGTCCTCATGAACCATAGGGTGTGTCTCTTCCTGTCATCAGGCTGCTGGTTCCTGGGCT 
CAGTGGATGGCTTCACATTCACTCCCATCACCATGACCTTCCCCTTCCGTGGATCCCGGGA 
GATTCATCATTTCTTCTGTGAAGTTCCTGCTGTATTGAATCTCT 

15 TCTATGAGATTTTCATGTACTTGTGCTGTGTCCTCATGCTCCTCATCCCTGTGGTGATCATT 
TCAAGCTCCTATTTACTCATCCTCCTCACCATCCACGGGATGAACTCAGCAGAGGGCCGGA 
AAAAGGCCTTTGCCACCTGCTCCTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTG 
ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTG 
TCTTCTATACCATCCTCACTCCAGTGGTGAACCCTTTAATCTATAGTCTTAGGAATAAGGAT 

20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCT 
TAG (SEQ ID NO: 434). 

AOLFR233 sequences: 
MANTTRMANHTGKLDFILMGIJFRRSK^ 
25 FFISQLSLMDMAYISVTWKMLLDQVMGVNKVSAPEC 

YVAICHPLRYPVLMNHRVCLFLASGCWFLGSVDGFMLTPITMSF 
LSCSDTSLYETLMYLCCVLMLLIPVTO^ 
GAAVYTYMLPSSYHTPEK3)MMVSWYT 
(SEQ ID NO: 435). * 

30 

ATGGCCAACATCACCAGGATGGCCAACCACACTGGAAAGTTGGATTTCATCCTCATGGGAC 
TCITCAGACGATCCAAACATC^^ 

GCGTTGTCTGGAAATGCTGTCCTGATCCTTCTGATACACTGTGACGCCCACCTCCACAGCC 
CCATGTACirrTTCATCAGTCAATTGTCTCTCATGGACATGGCGTACAT^ 

35 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCGCTGAGTGTGGG 
ATGCAGATGTTCCTCTATCTGACACTAGCAGGTTCGGAATTTTTCCTTCTAGCCACC 
CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCTGTCCTCATGAACCATAGG 
GTCTGTCTTTTCCTGGCATCGGGCTGCTGGTTCCTGGGCTCAGTGGATGGCnTCATC 
TCCCATCACCATGAGCrrCCCCTTCTGCAGATCCTGGGAGATTCATCATTTCTTCTGTGAAG 

40 TCCCTGCrGTAACGATCCTGTCCTGCrCAGACACCTCACTCTATGAGACCCTCATGTACCTA 
TGCTGTGTCCTCATGCTCCTCATCCCTGTGACGATCATTTCAAGCTCCTATTTACTCATCCT 
CCTCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCTTTGCCACCTGCTC 
CTCCCACCTGACTGTGGTCATCCTCTTCTATGGGGCTGCCGTCTACACCTACATGCTCCCCA 
GCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTGTCTTCTATACCATCCTCACTCC 

45 GGTGCTGAACCCTTTAATCTATAGTCTTAGGAATAAGGATGTCATGGGGGCrCTGAAGAAA 
ATGTTAACTGTGAGATTCGTCCTTTAG (SEQ ID NO; 436). 



AOLFR234 sequences: 
MPNSTTVMEFLLMRFSDVWTLQ^ 
50 LSILDACYISVTWTSCVNSLLDSTTISKAGC^ 

HYPVIVNSRICIQMTLASLLSGLWAGMHTGSTFQLPFCRSNVfflQFFCD]PS 
VMIWSALGVGGGCFIFimSYIHIFSTVLGFPRGADR 

AIPAATQDLILSGFYSIWPLFNPIIYSLRNKQIKVAIKKIMK^ (SEQ ID NO: 437). 



55 ATGCCCAATTCAACCACCGTGATGGAATTTCTCCTCATGAGGTTTTCTGATGTGTGGACAC 
TACAGATTTTACATTCTGCATCCTTCTTTATGTTGTATITGGTAACTCT 
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CTCATTGTGACCGTCACCACCTGTGACAGCAGCCTTCACATGCCCATGTACTTCTTCCTCAG 
GAATCTGTCTATCTTGGATGCCTGCTACATTTCTGTTACAGTCCCTACCTCATGTC 

CCCTACTGGACAGCACCACCATTTCTAAGGCGGGATGTGTAGCTCAGGTCTTCCTCGTGGT 
TTTTTTTGTATATGTGGAGCTTCT 

5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCTGCATCCAGATGACACT 
GGCCTCCCTACTCAGTGGTCnTGTCTATGCAGGCATGCACACTGGCAGCACATTCCAGCTG 
CCCTTCTGTCGGTCCAACGTTATTCATC 

CTCTTGCTCTGACACCTTCAGCAATGAGGTCATGATTGTTGTCTCTGCTCTGGGGGTAGGT 
GGCGGCTGTTTCATCTTTATCATCAGGTCTTACATTCACATCITTTCGACCGTGCT 
10 TCCAAGAGGAGCAGACAGAACAAAGGCCTTTTCCACCTGCATCCCTCACATCCTGGTGGTG 
TCAGTCTTCCTCAGTTCATGCTCTTCTGTGTACCTCAGGCCACCTGCGATACCTGCAGCCAC 
CCAGGATCTGATCCTTTCTGGTTTTT^ 

CAGTCTTAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATCATGAAGAGAATTT^ 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR235 sequences: 

MDGVNDSSLQGFVLMGISDHPQLEMIFF^ 
SSLDLAFATSSWQMLINLWGPGKTISYGGCITQL^^ 

RYTAIMNPQLCWLLA\nL\CLGGLGNSVIQSTFTLQLPLCGHRRVEGFLCEWA 
20 NQAVLNGVCTFFTAWLSIIVISYCLIAQAVLKIRSAEGRRKAJ^ 

LLPAKNSKQDQGKFISLFYSLVTPMVNPLIYTLRNMEVKGALRRLLGKGI^VG (SEQ ID NO: 
439). 



ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCTTTGTTCTGATGGGCATATCAGACCATC 

25 CCCAGCTGGAGATGATCTTTTTTATAGCCATCCT 

AACTCAACCATCATCTTGCTTTCCCGCCTGGAGGCCCGGCTCCATACACCCATGTACTTCTT 
CCTCAGCAACCTCTCCTCCTTGGACCTTGCTTTCGCTACTAGTTCAGTCCCCCAAATGCTG 
TCAATTTATGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 
CITCCTTTGGCTGGGGGCCACCGAGTGCATCCTGCT^ 

30 GTGGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCTGC 
TGGCTGTGATTGCCTGCCTGGGTGGCTTGGGCAACTCTGTGATCCAGTCAACATTCACTCT 
GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCACC 
TTCTTCACTGCAGTCCCACTAAGCATCATCGTGATCTCCTACTGCCTCATTGCTC 

3 5 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTCCCATCT 
GCTGGTGGTGTTCCTCTTCTATGGCTCAGCCAGCTATGGGTATCTGCTTCCGGC 
AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGTTGGTCACACCCATGGTGA 
ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOLFR236 sequences: 

MTSQERDTAIYSINVSFVAKGMTSRSVCEKMTMTTENPNQTVV 
LFLLIYSITVAGNLLILLTVGSDSHLSLPMYHFLGHLSFLDACLSTVTWKVMA 
FEGCAVQLYCFHFLASTECFLYTVMAYDRYLAICQPL^^ 
45 AAIHTSLTFRLLYCGPCHIAYFFCDIPPVLKI^CTOTTINELVM 
A\n.RmTAQGRQRAFSPCTAQLTGVLLYYW 
TLRNKEVKHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTCAGGAAAGGGATACAGCTATTTATTCCATTAATGTCAGTTTTGTTGCAAAGG 
50 GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACTTCTTCCTGGAGGGTTTGAGGTACACCGCTAAACATTCTAGCCTCTT 
CTTCCTCCTCTTCCTCCTCATCTACAGCATCACTGTGGCTGGGAATCTCCTCATCCTCCTAA 
CTGTGGGCTCTGACTCTCACCTCAGCTTACCCATGTACCACrTCCTGGGGCACCTCTCCTTC 
CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGGCAGGCCTGCTGACTCTGG 
5 5 ATGGGAAGGTGATCTCCTTTGAGGGCTGTGCCGTACAGCTTTATTGCT 

CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 
TGGGCCATAGGTGCCACGCACGCTGCAATCCACACCTCCCTCACCTTCCGCCTGCTCrACT 
GTGGGCCTTGCCACATTGCCTACTTCT 

ACAGACACCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTGGCTGCAGGCT 
5 GCCTCATCCTCATCGTTATTTCCTACATCTTCATCGTGGCAGCTGTGTTGCGCATCCGCACA 
GCCCAGGGCCGGCAGCGGGCCTTCTCCCCCTGCACTGCCCAGCTCACTGGGGTGCTCCTGT 
ACTACGTGCCACCTGTCTGTATCTACCTGCAGCCTCGCTCCAGTGAGGCAGGAGCTGGGGC 
CCCTGCTGTCTTCTACACAATCGTAACTCCAATGCT 

ACAAGGAGGTGAAGCATGCTCTGCAAAGGCTTTTGTGGAGCAGCTTCCGAGAGTCTACAG 
10 CAGGCAGCCCACCCCCATAG (SEQ ID NO: 442). 



AOLFR237 sequences: 

MDQRNYTRVKEFTFLGITQSRELSQVLFTFLFLVYM 
IO^III>ICFSSITAPKVLn)L^^ 
15 HYMTIMSRGRCTGLIVGFLGGGLV^ 

LELLMISNNGLVSWFWFFLLISYTVILMMLRSHTGEGRRKAISTCT 

RPFTALPTDTAISVTFTVISPLLNPIIYT^ (SEQ ID NO: 

443). 

20 ATGGATCAGAGAAATTACACCAGAGTGAAAGAATITACCTTCCrGGGAATTACT 
GAGAACTGAGCCAGGTCTTATTTACCITC^ 

AAACTTCCTCATCATGGTTACAGTTACCTGTGAATCTCACCTTCATACGCCCATGTACTTCC 

TGCTCCGCAACCTGTCTATTCTTGACATCTGCTTTTCCTCCATCACAGCT 

ATAGATCTTCTATCAGAGACAAAAACCATCTCCITCAGTGGCrGTGTCACT 

25 TCTTCCACCITCTGGGGGGAGCAGACGTTTTTTCTCTCT 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 
TCATCGTGGGCTTCCTGGGTGGGGGGCTTGTCCACTCCATAGCGCAGATTTCTCTATTGCT 
CCCACTCCCTGTCTGTGGACCCAATGTTCTTGACACTTTCTACT 
TCAAACTTGCCTGCACTGACACCTTCACTCTGGAGCT 

30 AGTCAGTTGGTTTGTATTCTTCITTCTCCTCATATCTTACACGGT 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 

TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCC 

ACAGACACTGCCATCTCTGTCACCITCACTGTCATCTCCCCTTTG 

CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 
35 AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAPENFTRVTEFILTGVSSCPELQn^LFLVFLVLYVLTMAGNLGnTLTSVDS 
AI1NLGNSTVIAPKMLMNFLVKXKTTSFYECATQ 
40 LLYMVVVSRRLCLLLVSLTYLYGFSTA 

TIWISAATNLFFSMITVLVSYFNIVLSILRmSPEGRKJCA^ 

QTNHSLDTDKMASVFYTLVIPMLNPU (SEQ ID NO: 

445). 



45 ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCT 

CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTCCTAGTGCTCTATGTGCTGACCATGGCAGG 
GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACT 

TCCTGAGACATCTAGCTATCATCAATCTTGGCAACTCTACTGTCATTGCCCCTAAAATGCT 
ATGAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATGTGCCACCCAACT 

50 GGTTCTTGTTCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCTATGACCGCTA 
TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCTCGGCGGCrCTGCCTCCTGC 
TGGTGTCCCTCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCACCTTGTATATTC 
TCTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACTG 
AGCATTATCTTGCTCTGATACTTACATACCAGAAACAATAGTCTTTATATCT 

55 AATTTGTTTTTTTCCATGATTACAGTTCT^ 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCrTTTCCACCTGCGCTTCGCATATGATA 
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GCAGTCACGGTTTTCTATGGGACAATGCTATTTATGTATTTGCAGCCCCAAACCAA 
CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACATTGGTGATTCCTAT^ 
CTTGATCTACAGCCTGAGGAATAATGATGTAAATGTC^ 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQNYSLVSEFVLHGLCTSRmQNFFFIFFFGVYVAIMLGNLLILVTVI 
NLAFLDMWLASFATTKMIRDFLSDQKLISFGGCMAQIFFL^ 
KPLHYMTLMSWQTCIRIAa^ 
10 DTYVLGIIMISDSGLLSLSCFLLLLISYTVIL1JURQRAAGST 

YVRPFSRFSVDKLLSWYTIFITLLNPir^ (SEQ ID NO: 447). 

ATGGACCCACAGAACTATTCCITGGTGTCAGAATTTGTGTTGCATGGACT 
GACATCTTCAAAATTTTTTCTTTATATT^ 
15 AACCTTCTCATTTTGGTCACTGTAATTTCTGATCCCTGCCTGCACTCCTCCCCTATGTAC^ 
CCTGCTGGGGAACCTAGCTTTCCTGGACATGTC 

ATCAGGGATTTCCTTAGTGATCAAAAACTCATCTCCTTTGGAGGATGTATGGCTCAAATCT 
TCTTCTTGCACTTTACTGGTGGGGCTGAGATGGTGCTCCTGGTTTCCATGGCCTATC 
ATATGTGGCCATATGCAAACCCTTGCATTACATGACTTTGATGAGTTGGCAGACTTGC^ 
20 AGGCTGGTGCTGGCTTCATGGGTCGTTGGATTTGTGC^ 

CTGTAAATTTGCCTTACTGTGGCCCCAATGAGGTAGACAGCTTCTTCTGTGACCTCCCTCT 

GTGATCAAACTTGCCTGCATGGACACCTATGTCTTGGGTATAATTATGATCTCAGACAGTG 

GGTTGCTTTCCTTGAGCTGTTTTCT 

ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACTTGCTCTGCACATATCA 
25 TGGTAGTGACGCTGTTCTTTGGCCCTTGCATTTTTGTTTATGTGCGGCCT^ 
TCTGTGGACAAGCTGCTGTCTGTGTTTTATACCATTTTTACTC 

CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). 



30 AOLFR240 sequences: 

MAGENITCTLPEFLLLGFSDLKALQGPLFWVVLLVYL^ 
QLSWELFYTTDIVPRTLANLGSPHPQA 
QPLRYSTLLSPRACLAMVGSSWLTGnTATTHASLIFSL^ 
SEISVMTATIVFIMIPFSLIWSYTRILGAIL^ 
35 AGSSVTTDRVLSLFYTVITPMLNPII^ (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAAI^ 
AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCT 

TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCTGCCCTGCACTCCCCCATGTACTTCT 
40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCTTCTACACCACTGACATCGTGCCCAGGACCCT 
GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCTTTCCAGGGCTGTGCAGCCCAGATG 
TACGTCTTCATTGTCCTGGGCATCTCGGAGTGCTGCCTGCTCACGGCCATGGCCTATGACC 
GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTCTTGAGCCCACGGGCCTGCTT 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 
45 ATCTTCTCTCTACCTTTTCGCAGCCACCCGATCATCCCGCACTTTCTCTGTGACATCCT 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTCTTCATTATGATCCCCTTCTCTCTGATTGTCACCTCTTACATCCGCA 
CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCTGCTCCTCCCA 
TCTGCTCGTGGTCTCTCTCTTCT^ 
50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCTCTTCTACACAGTCATCACACCCATGCT 
CAACCCCATCATCTACACCCTTCGGAACAAGGACGTGAGGAGGGCCCTGCGACACTTGGT 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ID NO: 450). 



AOLFR241 sequences: 

5 5 MPQILIFTYLNMFYFFPPLQILAEN^ 

VIHLDKSLHTPMYFFLGTLSTSETFYTFVILPKM^ 
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LGVMGYDRYAAJCHPLHYPTLMSWQVCGKXAAACAIGGFLASLTVV^VPSLPFCSANKVNH 
YFCDISAVILI^CTOTDVNEFVIFICGVLVLVVPFLFICVSYLCILRTILKIPSAJEGRRK^ 
HLSVVWHYGCASFIYLRPTANYVSNKDRLVTO^ 
KKGSLKLYN (SEQ ED NO: 45 1). 

ATGCCCCAAATTCTTATATTCACATACCTGAAT^ 

CTTGGCAGAAAACCTCACCATGGTCACCGAATTC^ 

GAAATTCAGCrGGCCCTCrTTGTAGTTTTTCTTTTTCT^ 

TGTCACCATTATCAGTGTCATCCACCTGGATAAAAGCCTCCACACACCAATGTACTTCTTCC 

TTGGCATTCTCTCAACATCTGAGACCTTCTACACCITTGTCATTCTACCCAA 

AATCTACTTTCTGTGGCCAGGACAATCTCCTTCAACTGTTGTGCTCTTCAAATGTTC^ 

CCTTGGTTTTGCCATTACCAACTGCCTGCTATTGCK3TGTGATGGGTrATGATCGCTATGCTG 

CCATTTGTCACCCTCrGCATTACCCCACTCTTATGAGCTGGCAGGTGTGTGGAAAACTGGC 

AGCTGCCTGTGCAATTGGTGGCTTOTGGCCTCTOTACAGTAGTAAATTTAGrriTCAGCC 

TCCCITTTTGTAGCGCCAACAAAGTCAATCATTACTTCTGTGACATCTCAGCAGTCATrOT 

CTGGCITGTACCAACACAGATGTTAACGAATTTGTGATATTCATTTGTGGAGTTCTTGTAC 

TTGTGGTTCCCTTTCTGTTTATCTGTGTTTCTTATCTCTGCATTCTGAGGACT 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTCCACCTGCGCCTCTCACCTCAGTGTTG 

TTATTGTTCATTATGGCTGTGOTCCTTCATCTACCTGAGGCCTACAGCAAACTATGTGTCC 

AACAAAGACAGGCTGGTGACGGTGACATACACGATTGTCACTCCATTACTAAACCCCATG 

GTTTATAGCCTCAGAAACAAGKjATGTCCAACTTGCTATCAGAAAAGTGTTGGGCAAGAAA 
GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 

AOLFR242 sequences: 

MNTTLFHPYSFLLLGIPGLESMHLWVGFPFFAWLTAVLGMTILFVIQTDSSLHHPMFYFLAILS 

SroPGI^TSTIPKMLGTFWFIl^ISFEGCl.TQMFFIHLCTGMESAVLVAMAYDCYVAICDPLCY 
TLVLTNKVVSVMAIAIFLRPLVFVn'FVLFILPX^ 

LCAISILVFDIIAMSYVQmCAVFLLSSHDARL^ 

NIPHFIHILLANFYVVn>PALNSVIYGVRTKQIRAQVLKMFFNK (SEQ ID NO: 453). 
ATGAATACCACTCTATTTCATCCTTACTCTTT 

TATGCATCTCTGGGTTGGTTTTCCTTTCTTTGCTGTGTTCCTGACAGCTGTCCTTGGGAATA 
TCACCATCC 1 1 1 1 i GTGATTCAGACTGACAGTAGTCTCCATCATCCCATGTTCTACITCCTG 

GCCATTCTGTCATCTATTGACCCGGGCCTGTCTACATCCACCATCCCTAAAATGCTTGGCAC 
CTTCTGGTTTACCCTGAGAGAAATCTCCTTTG 

ACCTGTGCACTGGCATGGAATCAGCTGTGCTTGTGGCCATGGCCTATGATTGCTATGTGGC 

CATCTGTGACCCTCTTTGCTACACGTTGGTGCTGACAAACAAGGTGGTGTCAGTTATGGCA 

CTGGCCATCITrCTGAGACCCTTAGTCITrGTCATACCCTTTGTTCTATI^ 

TCCATTTTGTGGACACCAAATTATTCCTCATACTTATGGTGAGCACATGGGCATTGCCCGC 

CTGTCTTGTGCCAGCATCAGGGTTAACATCATCTATGGCTTATGTGCCATCTCTATCCTGGT 

CTITGACATCATAGCAATTGTCATTTCCTATGTACAGATCCTTTGTGCrrGTATTTCTACTCT 

CTTCACATGATGCACGACTCAAGGCATTCAGCACCTGTGGCTCTCATGTGTGTGTCATGTT 

GACTTTCTATATGCCTGCATTTTTCrCATTCATGACCCATAGGTTTGGTCGGAATATACCT 

ACTTTATCCACATTCTTCTGGCTAATTTCTATGTAGTCATTCCACCTGCT 

ATTTATGGTGTCAGAACCAAACAGATTAGAGCACAAGTGCTGAAAATGTTTITCAATAAAT 
AA (SEQ ID NO: 454). 

AOLFR243 sequences: 

MEQVMCTVVREFWLGFSSLAJlLQQLLFVIFLLLYLFTLGTNAinSTIVLDP^HTPMYFFI^L 
SCSEICYTFVTWKMLVDLLSQJCKTISFLGCAIQMFSFLFFGSSHSFLLAAMGYDRYMAICNPLR 
YSVLMGHGVCMGLMAAACACGFWSLVTTSLVT'HIJPFHSSNQLHHFFCDISPVLKLASQHSGF 
SQLVIFMLGWALVIPLLLILVSYIRnSAn.KIPSSVGRYKTFSTCASHLIVVTVHYSCASFrYLRPK 
TNYTSSQDTLISVSYTILTPLFM>MT^SLRNKEFKSALRRTIGQTFYPLS (SEQ ID NO: 455). 

ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCGTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCTTCCTGCTCCTCTACCTGTTCACT 
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AATGCAATCATCATTTCCACCATTGTGCTGGACAGAGCCCTTCATACTCCCATGTACTTCTT 
CCTTGCCATCCTTTCTTGCTCTGAGATTTGCTATACCTTT 
TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCT^ 
TTCCTCTTCTTTG GCTCCTCTCACTCCT^ 
5 GGCCATCTGTAACCCACTGCGCTACTCAGTGCTCATGGGACATGGGGTGTGTATGGGACTA 
ATGGCTGCTGCCTGTGCCTGTGGCTTCACTGTCTCCCTGGTCACCACCTCCCTAGTATTTCA 
TCTGCCCTTCCACTCCTCCAACCAGCTCCATCACTTCTTCTGTGACATCTCCCCTGTCCTTA 
AACTGGCATCTCAGCACTCCGGCTTCAGTCAGCTGGTCATATTCATGCTTGGTGTATTTGC 
CTTGGTCATTCCTCTGCTACTTATCCTAGTCTCCTACATCCGCATCATCTCTGCCATTCTAA 
10 AAATCCCTTCCTCCGTTGGAAGATACAAGACCTTCTCCACCTGTGCCTCCCATCTCATTGTG 
GTAACTGTTCACTACAGTTGTGCCTCTTTCATCTACITAAGGCCCAAGACTAA 
AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCTTACCCCATTGTTCAATCCAATG 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456). 

15 

AOLFR244 sequences: 

MWQEYYFLNWFPLLKVCCLTINSHVVILLPWECYHLIWKILPYIGTTV 
MGLFNRKETSGLIFAIISIIFFTALMANGVTvlIFLIQTDLRLHTPM 
LVNYLLDQRTISFVGCTAQHFLYLTLVGAEFFLLGL^ 
20 lAGSWFGGSLDGFLLTPITMSFPFCNSREINHFFCEAPAVL^ 
IPFSVVLASYARILTWQCMSSVEGRKKAFA 

DKVLSWYTILTPMLKPLIYSLRNKDVTGALKRALGRFKGPQRVSGGVF (SEQ ID NO: 457). 

ATGTGGCAAGAATACTATTTTTTAAATC 

25 AATTAATTCACATGTTGTTATTTTACTGCCCTGGGAATGCTATCATCTTA 

TACCTTATATCGGCACAACTGTAGGATCAATGGAAGAGTACAACACATCCTCTACAGACTT 
CACTTTCATGGGGCTGTTCAACAGAAAGGAAACCTCAGGTCTTATTTTTGCC^ 
ATCATCTTCTTCACCGCACTGATGGCCAATGGGGTTATGATCTTCCTGATCCAAACAGATT 
TGCGCCTTCATACACCCATGTACTTCCTCCTCAGCCACCTTTCCTTAATTGACATGATGTAT 

30 ATTTCCACTATTGTGCCTAAGATGCTGGTT^ 

TGTGGGGTGCACAGCTCAACACTTCCTCTACCTTACCCTTGTGGGAGCTGAATTCTTCCTG 
CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCTCTGAGATACCCTGTCC 
TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGTTCCTGGTTTGGGGGCTCTTTGGA 
TGOCTTCCTCCTAACCCCCATCACCATGAGCTTTCCCTTCTGCAATTCCCGGGAGAT^ 

35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAGTTGGCATGTGCAGACACAGCCCTCTACGA 
GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTGATTCCTTTCTCTGTAGTCCT 
CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACTTGCTCATCCCACATGACTGTGGTGTCCITGTTCTACGGGGCTGCCATGTA^ 
ACCTACATGCTGCCACATTCTTACCACAAGCCAGCCCAGGACAAAGTCCTCTCTGTGTTTT 

40 ACACCATTCTCACACCCATGCTGAACCCCCTCATCTACAGCCTTAGAAACAAGGATGTGAC 
TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ID NO: 458). 



AOLFR245 sequences: 

45 MDLKNGSLVTEFILLGFFGRWELQIFFFVTFSLIYGATVMGNILIMVTVTCRSTLHSPLYFLLGN 
LSFLDMCLSTATTPKMIEDLLTDHKTISVW 

LHYRTIMSHKLLKGFAILSWnGFLHSISQIVLTMNLPFCGHNVIN^ 
LFVIADSGLLSFTCFILLLVSYIVILVSWKKSS^ 

ASNKTLAWYTVITPLLNPSIYTLRNKKMQEAmKLRFQYV (SEQ ED NO- 459) 

50 

ATGGATCITAAAAATGGATCTCTAGTGACCGAGTT^ 
GGGAACTTCAAATTTTCTTCnriTGTGACATTTTCCCTGATCT 

AACATTCTCATTATGGTCACAGTGACATGTAGGTCAACCCTTCATTCTCCCTTGTACTTTCT 
CCTTGGAAATCTCTCTTTTTTGGACATGTGTCTCTCCACTGCCACAACACCCAAGATGATCA 
55 TAGATTTGCTCACTGACCACAAGACCATCTCTGTGTGGGGCTGCGTGACCCAGATGTTCTT 
CATGCACTTCTTTGGGGGTGCTGAGATGACTCTTCTGATAATCATGGCCTTTGACAGGTAT 
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GTAGCCATATGTAAACCCCTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 

TTTGCGATACITTCATGGATAATTGGTTTTTTACACTCCATAAGCCAGATAGTTTTAACAAT 
GAACTTGCCTTTCTGTGGCCACAATGTCATAAACA 

TCAAGCTTGOTGCATTGAAACATACACCCTGGAATTATTTGTCATTGCTGACAGCGGGCT 
5 GCTCTCITTCACCTGTTrCATCCTCTTGCTTGTTTCTTACATO 

AAAAAAATCATCACATGGGCTCTCCAAGGCGCTGTCCACATTGTCTGCCCACATCATTGTG 

GTCACTCTGTTCTTTGGACCTTGTATTTTTATCTATGTTTGGCCATTCAGTAGm 

CAATAAAACTCTTGCCGTATTTTATACAGTTATCACACCCTTACTGAATCCGAGTATTTATA 

CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAATATGTTAGTT 
1 0 CTGCACAGAATTTCTAG (SEQ ID NO: 460) 



AOLFR246 sequences: 

MSPENQSSVSEFIXLGLPIRPEQQAVFFTLFLGMYLTTVLGNLLI^ 
LALTDISFSSVTVPKMLMDMRTKYKSILYEECISQMYFFIFFTDLDSFLITSMAYDR 
HYTVIMP^ELCWLVAVSWII^CASSLSHTLLLTRl^FCAAOTIPHWCDLAALLKLSCSDIFL^ 
LVMFWGVVVITLPFMCILVSYGYIGAmRWSTKGIHKALSTCGSHLSVVSLYYGSIFGOYLF 
PWSSSroKDVWALNT^TWTPMLWFrV-SLRNRDMKEALGKLF^ (SEQ ID NO- 



AOLFR247 sequences: 

MGQHNLTVLTEFILMELTRJ^ELQIPLFGWLVIYLITW^ 

ASVDLGNSTVICPKVLANF\^RNTISYYACAAQLAFFLMFnSEFFII^AMAYDRYVAICNPLL 

YWIMSQRLCHVLVGIQYLYSTFQALMFTIKIFTLT^ 

LLSIIJSVFNLISSFLIVLVSYMLILIjU^^ 

PNSTHFFDTDKMASWYTLVIPMLNPLIYSLRNEEVKNAFYKLFEN (SEQ ID NO: 463). 

ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCTGATGGAACTCACAAGGCGGC 

CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTCCrCGTCATCTACCTAATCACAGTGGTGGGC 
AACCTAACTATGATCATTTTGACCAAACTGGACT^ 

TATCAGACATTTGGCTTCTGTTGAT(^GGTAATTCTACTGTCA1TTGTCCC^GGTGCTGG 

CAAATTTTGTTGTGGATCGAAATACTATTTCCTATTATGCATGTGCTGCACAGCTGGCATTC 

TTCCTrATGTTCATTATCAGTGAATTTTTCATCCTGTCAGCCATGGCCTATGACCGCTATGT 

GGCCATTTGTAACCCTCTGCTCTATTATGTTATTATGTCTCAGCGACTGTGTCATGTACTGG 

TGGGCATTCAATATCTCTACAGCACATTTCAGGCTCTGATGTTCACTATTAAGATTTT^ 

TTGACCrrTCTGTGGCTCTAATGTCATCAGTCATTTTTACTGTGATGATGTTCCITrG 

TATGCTTTGCTCAAATGCACAGGAAATAGAATTGTTGAGCATACTATTTTCTGTATTTAATT 

TGATCTCCTCCTTTCTGATAGTCITAGTGTCCTACATGTTGATTTTGTTAGCT 

ATGCATTCTGCAGAGGGCAGGAAAAAGGCTTTCTCCACATGTGGTTCCCATTTGACAGTGG 
TGGTTGTGTTCTATGGGTCTCTACTCTTCATC 
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GATACTGATAAAATGGCTTCTGTGTTTTACACTTTAGTAATCCCCATGCI^ 
TTACAGCTTAAGAAACGAAGAGGTGAAAAATGCCTTCTATAAGCTCTT^ 
(SEQ ED NO: 464). 



5 AOLFR248 sequences: 

MPCMPCALPTGGLLPHPQHTMMEM^ 
nLVSHTDVHLHTPMYFFI^NLPFLDMS 

ATECVLLATMSYDRYAAICRPLHYTVIMHPQLCLGLALASWLGGLTTS^ 
NNCIDHFFCEMPLIMQLACVDTSLNEMEMYLASFWVVLPLGLILVSYGH 
1 0 RKAFNTCSSH VA WSLF YGSUFMYLQPAPCSTSHEQGKFIALFYT WTP ALNPLIYTLRNTEVKS 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 



ATGCCCTGTATGCCCTGTGCTCTTCCCACAGGTGGCCTTTTGCCCCACCCCCAGCATACAAT 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTTTGTCCTCCTGGGCTTCTCCACACGA 
1 5 CCCTCACTAGAAACTGTCCTCTTCATAGT^ 

CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTACITCT 
TTCTTGCCAACCTCCCCTTCCTGGACATGAGCITCACCACGAGCATTGTCCCACAGCTCCT 
GCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAGTTCTAT 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACCGCT 

20 ACGCTGCCATCTGCAGGCCACTCCATTACACTGTCATTATGCATCCACAGCTTTGCCTTGG 
GCTAGCTTTGGCCTCCTGGCTGGGGGGTCTGACCACCAGCATGGTGGGCTCCACGCTCACC 
ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACTTCTTTTGCGAGATGCCCCTCA 
TTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 
TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCTCTTACGGCCACATTGCCCGGGCCG 

25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTCCCACG 
TGGCTGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCCAGCCAAGAG 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCTGCGCTG 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTA 
TTAGAGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 

MKSQmKSDLKYRAILLQKVT 
QHVLFIVLLLIYVTSLIGNIGMILL^ 

NLITFRGCVIQFLWATFATSDCYLLAIMAMDCYVAICKPLRYPMI^ 
35 NASVHTGFTFSLSFCKSNKINHFFC^ 

VTILKMSSTAGRKKSFSTCASHLTAVTIFYGT^ 
PLIYSLKNKEGK (SEQ ID NO: 467). 



ATGAAAAGTCAAATTGAAAAAAGTGACTTAAAATATAGAGCCATTTTAT^ 

40 ACAAGGATGTTCCTGCITTTCTGGGTCCTTCTCTTGGTCCT 

GGGTCGAGGAAACAGCACTGAAGTGACTGAATTCCATCTTCTGGGATTTGGTGTCCAACAC 
GAATTTCAGCATGTCCTTTTCATTGTACTTCTTCTTATCTATGTGACCTCCCT 
TATTGGAATGATCTTACTCATCAAGACCGATTCCAGACITCAAACACCCATGTACT^ 
CACAACATTTGG CTTTTGTTG ATATCTGTTATACTTCTGCTATCACTCCCAAGATG CTCCAA 

45 AGCTTCACAGAAGAAAATAATTTGATAACATTTCGGG 

ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAATGGATTGTTATGT 
TGCCATCTGTAAGCCCCTTCGCTATCCCATGATCATGTCCCAAACAGTCTACATCCAACTCG 
TAGCTGGCTCATATATTATAGGCTCAATAA^ 
CTGTCCTTCTGCAAGTCTAATAAAATCAATC 

50 CCTTTCATGCTCCAACATTGACATCAACATCATTCTAGATGTTGTCTTTGTGGGATTTGA 

TGATGTTCACTGAGTTGGTCATCATCTTTTCCTACATCTACATTATGGTCACCATCCTGAAG 
ATGTCTTCTACTGCTGGGAGGAAAAAATCCTTCTCCACATGTGCCTCCCACCTGACAGCAG 
TAACCATTTTCTATGGGACACTCTCIT^ 

GAGAATATGAAAGTAGCCTCTATATTTTATGGCACTGTTATTCCCATGTTGAATCCT^ 
5 5 CTATAGCTTG AG AAAT AAG GAAGG AAAATAA (SEQ ED NO: 468). 
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AOLFR250 sequences: 

MENQSSISEFFLRGISAPPEQQQSLFGIFLCM^ 

DMGLTSSTVTKMLVMQTRHHTISYTGCLTQMYFFLMFGDLDSFFLA^ 
STVMRPQVCALM1ALCWVX.TNIVALTHTFLMAKLSF 
5 MMWVLGGTVLIWFLCr^TSYIHIWMLRWTRGGVGKAFSTCSSHL 

PPSIASEEKDIAAAAMYTIVT^ (SEQ ID NO: 469). 

ATGGAAAACCAATCCAGCATTTCTGAATTTTTCCTGCGAGGAATATCAGCGCCTCCAGAGC 
AACAGCAGTCCCTCTTCGGAATTTTCCTGTGTATGTATCITGTCACCT^ 
10 CTCATCATC CTGG CCATTGGCTCTGACCTGCACCT^^ 

CAACCTGTCirTTGTTGACATGGGTTTAACGTCCTCCACAGTTACCAAGATGCTGGT 
ATACAGACTCGGCATCACACCATCTCCHATACGGGTTGCCT^ 

GATGTTTGGTGATCTAGACAGCTTCTTCCTGGCTGCCATGGCGTATGACCGCTATGTGGCC 
ATTTGCCACCCCCTCTGCTACTCCACAGTCATGAGGCCCCAAGTCTGTGCCCTAATGCTTGC 
15 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACrrCACACGTTCCTCATGGCTCGG 
CCTTCTGTGTGACTGGGGAAATTGCTCACTTTTTCTGTGACATCA 

TCATGTTCTGACACCCACATCAACGAGATGATGGTTTTTGTCTTGGGAGGCACCGTACTCA 
TCGTCCCCTTTTTATGCATTGTCACCTCCTACATCCACATTGTGC 

CGAACCCGTGGTGGGGTGGGCAAGGCCTTTTCCACCTGCAGTTCCCACCTCTGCGTTGTT^ 
20 GTGTGTTCTATGGGACCCTCTTCAGTO^ 

AAGGACATTGCAGCAGCTGCAATGTACACCATAGTGACTCCCATGTTGAACCCCTTTATCT 

ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTTCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ID NO: 470). 



25 AOLFR251 sequences: 

MEGNKTWITDrTLPRFQVGPALEILLCGL 

IVDISYASNYWKMLTNLMNQEST^ 

NILMSWVCTXOJWASWWSFL^ 

VTFAACWELVGPLCLVLVSYLRn.AAILRIQSGEGRRKAFSTCSSH^ 
30 SRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGALRRALRKERLT (SEQ ID NO: 47 1). 



ATGGAAGGCAACAAGACATGGATCACAGACATCACCTTGCCGCGATTCCAGGTTGGTCCA 

GCACTGGAGATTCTCCTCTGTGGACTTTTCTCTGCCTTCTATACACTCACCCTGCT 

TGGGGTCATCTTTGGGATTATCTGCCTGGACTC^ 

35 TCTCACACCTGGCCATTGTTGACATATCCTATGCTTCCAACTATGTCCCCAAGATGCTGACG 
AATCTTATGAACCAGGAAAGCACCATCTCCTTTTTTCCATGCATAATGCAGACATT 
ATTTGGCTITTGCTCACGTAGAGTGTCTGATTTTGG 

GACATCTGCCACCCCTTACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCTGG 
CTGTGGCTTCCTGGGTGTTCAGCTTCCTCCTGGCTCTGGTCCCTTTAGTTCTCATCCT 

40 CTGCCCTTCTGCGGGCCTCATGAAATCAACCACTTCTGTGAAATCCTGTCTGTCCT 

GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTCATCTTTGCAGCCTGCGTGTTCATCCTG 
GTGGGGCCACTCTGCCTGGTGCTGGTCTCCTACTTGCGCATCCTGGCCGCCATCTTGAGGA 
TCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCCACCTGCTCCTCCCACCTTTGCGTGGT 
GGGACTCHTCITTGGCAGCGCCATTGTCACGTACATGGCCCCCAAGTCCCGCCATCCTGAG 

45 GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAGCCTTTTCAATCCAA 

TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 
AGGCTGACGTGA (SEQ ID NO: 472). 



AOLFR252 sequences: 

50 MRLANQTLGGDFFLLGn^SQISHPGRLCLL^SlFLMAVSWNITLILLIHIDSSLH 
1DLTYISVTVPKMLVNQLAXDKTISVLGCGTQMYFYLQLG 

YSVLMSERVCLLLASGCWFVGSVDGFMLTPIAMSFPFCRSHEIQHFFCEWAVLKL 
KIFMYLCCVIMLLWT^ 

PSSYQTPEKDMMSSFFYTILTPVLNPIIYSFI^NKDV (SEQ ID NO* 473) 

55 
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ATGCGGCTGGCCAACCAGACCCTGGGTGGTGACTT 

TCTCACACCCTGGCCGCCTCTGCTTGCTTATCTTCAGTATATTTTTGATGGCT 
AATATTACATTGATACTTCTGATCCACATTGACTCCTCTCTGCATACT 
TATAAACCAGCTCTCACTCATAGACTTGACATATATTTCTGTCACTGTCCCCAAAATGCTG 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 
TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGCCTTCTAGCCGCCATGGCCTATGACCGCT 
ATGTGGCTATCTGCCATCCTCTCCGTTACTCTGTGCTCATGAGCCATAGGGTATGTCTCCTC 
CTGGCATCAGGCTGCTGGTTTGTGGGCTCAGTGGATGGCTTCATGCTCACTCCCATCGCCA 
TGAGCTTCCCCTTCTGCAGATCCCATGAGATTCAGCACTTCTTCTGTGAGGTCCCTGCTGTT 
10 TTGAAGCTCTCTrTGCTCAGACACCTCACTTTACAAGATTTTCAT 
CATGCTCCTGATACCTGTGACGGTCATTT^^ 

ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCTTCACCACCTGCTCCTCCCACATTAC 
AGTGGTCAGCCTCTTCTATGGAGCTGCTATTTACAACTACATGCTCCCCAGCT 
ACTCCTGAGAAAGATATGATGTCATCCTTTTTCTACACTATCCTTACACCTGTCTTGAATCC 
1 5 TATCATTTACAGTTTCAGGAATAAGGATGTCACAAGGGCTTTGAAAAAAATGCTGAGCGT 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPVMCSGNQTSQNQTASTDFTLTGLFAESK^ 
20 ILLIHSEPRLHTPMYFFISQIALMDLMYLCVTWKMLVG 
AEWLLAAMAYDRYAAVCRPLHYPLLMNQRVCQL^^ 
RKILSFFCETPALLKLSCSDVSLYKMLTYLCCILMLLTPIMVIS 
LATCSSHMnVLLLFGASFYTYMLRSSYHT^ 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACTTTTTTTTCCTCAGGGGGAAACTGTGAGCCAGTCATGTGCTCAGGGAATCAGA 

CTCAGAATCAAACAGCAAGCACTGATTTCACCCTCACGGGACTCTTTGCTG 

TGCTGCCCTCCTCTACACCGTGACCTTCCITCTTTTCTTGATGGCC 

TCCTCATCCTCCTCATCCACTCAGAGCCCCGCCTCCACACCCCCATGTACTTCTTCATCAGC 
30 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTGGGCC 
AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCTTCCACCT 
GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCTGCT 
GTTTGCAGACCTCTCCATTACCCACTGCTGATGAACCAGAGGGTGTGCCAGCTCCTGGTGT 
CAGCCTGCTGGGTTTTGGGAATGGTTGATGGTTTGTTGCTCACCCCCATTACCATGAG^ 
35 CCCCTTTTGCCAGTCTAGGAAAATCCTGAGTTTTTTCTGTGAGACT 

TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCATC 
CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 
GAATTCTGCCGCCGGCCGCAGGAAGGCCTTGGCCACCTGCTCCTCCCACATGATCATAGTG 
CTGCTGCTCTTCGGTGCTTCCTTCTACACCTACATGCTCCGG 
40 GCAGGACATGATGGTGTCTGCCTTTTACACCATCITCACTCCTGTGCTGA 

ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 
ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 

45 MTHTSSSDFTLLGLLWSEA^ 

MDTLFICTTWKLLADMVSKEKIISFVACG 
VLMNRKKCLLIAAGAWFGGSLDGFLLTO 
LMYlCCVLMLLIPISnSTSYSLI^ 

FHTPEQDKWSAFYTIVTPMLNPLIYSLRNKI)\aGAFKKVFA (SEQ ID NO- 



ATGACGAACACATCATCCTCTGACTTCACCCTCCTGGGGCTTCTGGTGAACAGTGAGGCTG 
CCGGGATTGTATTTACAGTGATCCTTGCTGT^ 

CATGATATTCTTGATTCAGGTGGACTCTCGCCTCCACACCCCCATGTACTTTCTGCTCAGTC 
55 AGCTGTCCATCATGGACACCCTTTTCATCTGTACCACTGTCCCAAAACTCCTGGCAGACAT 
GGTTTCTAAAGAGAAGATCATTTCCTTTGTGGCCTC 
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ACCATGATTGGTTCTGAGTTCTTCCTCCTGGGCCT 

CTGTAACCCTCTGAGATACCCAGTCCTGATGAACCGCAAGAAGTGTCTTTTGCTGGCT 
GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCACT 

5 GGCCTGTGCAGACACGTCCTTGTATGAAACTCTGATGTACATCTGCTGTGTC 
CTCATCCCCATCTCTATCATCTCCACTTCCTACTCCCTCATCTTGTTAACC^ 
GCCCTCTGCTGAAGGTCGCAAAAAGGCCTTCACCACTTGTTCCTCCCACTTGACT 
AGCATCTTCTATGGGGCTGCCTTCTACACATACGTGCTGCCCCAGTCCTTCCACACCCCCG 
AGCAGGACAAAGTAGTGTCAGCCTTCTATACCATTGTCACGCCCATGCTTAATCCrCT 
1 0 CTACAGCCTCAGAAACAAGGACGTCATAGGGGCATTTAAAAAGGTATTTGCATGTTGCTCA 
TCTGCTCAGAAAGTAGCAACAAGTGATGCTTAG (SEQ ID NO: 478). T 



AOLFR255 sequences: 

MEQSNYSVYADFILLGLFSNARFPWLLFAL^ 
15 LRDILYISTIWKMLVDQVMSQ 

YPVLMSRKLCWLIVAAAWLGGSIDGFLL^ 
ETAMYVCCIMMLLIPFSWSGSYTO 

YVLPHSYHTPEQDKAVSAFYTILTPMLNPLIYSLRNKDVTGALQKW (SEQ 
ID NO: 479). 

20 

ATGGAGCAGAGCAATTATTCCGTGTATGCC^ 
CCCGTTTCCCCTGGCTTCTCTTTGCCCT 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCT 

25 GTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTC 
TCTACTTGACCTTAGCAGGGGCTGAGTTCTTCCTCCTAGGACTCATGTCCT 
GTAGCCATCTGCAACCCTCTGCACTATCCTGTCCTCATGAGCCGCAAGATCTGCTGGTT 
TTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCAT 
GCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAAC^ 

30 TGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTAT 
GATGCTCCTCATCCCTTTCTCTGTCATCT 

ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCTTCTATGGGGCTGCCATGTACACATACGTGCTGCCTCATTCTTACCAC 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTTACTCCCATGCTCAATC 
35 CACTCATTTACAGCCl^AGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 



AOLFR256 sequences: 

MGGKQPWVTEFILVGFQVGPAIAILLCGLFSV^ 
40 AITOMSYASNNWKMLANLMN 

QYTVIMSWRVCTILASTCWUSFLMALVmTHILRPPFCG 
VAT^YAGSAFRTEGPLCXELVSNLHILSRHLEDPVMGRAADRLTLPAPSHL 
YMAPKSRHPEEQQKVLSLFYSLFNPMLNPLrV'SLRNAEVKGALKRVLWKQR^ (SEQ ID NO: 
481). 



ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTCCAGGTTGGTCCA 

GCACTGGCGATTCTCCTCTGTGGACTCTTCTCTGTCTTCT 

TGGGGTCATCTTTGGGATTATCTGCCTGGACT 

TCTCACACCTGGCCATCATTGACATGTCCTATGCTTCCAACAATGTTCCCAAGATGTTGGC 

AAACCTAATGAACCAGAAAAGCACCATCTCCTTC^ 

TATTTGGCTTTTGCTGTTACAGAGTGCCTGATTTTGGTGGTGATGTCCT 

GGCCATCTGCCACCCTTTCCAGTACACTGTCATCATGAGCTGGAGAGTGTGCACGATCCTG 

GCCTCAACATGCTGGATAATTAGCTTTCTCATGGCTCTGGTCCATATAACTCATATTCTGAG 

GCCGCCTTTTTGTGGCCCACAAAAGATCAACCACTTTATCTGTCAAATCATGTCCG 

AATTGGCCTGTGCTGGCCCTAGGCTCAACCAGGTGGTCCTATATGCGGGTTCTGCGTTCAT 

CGTAGAGGGGCCGCTCTGCCTGGAGCTGGTCTCCAACTrGCACATCCTGTCGCGCCATCTT 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACT^AOTCTTCCTGCTCOrrCCCACCTTT 

GCATGGTGGGACTCCTTTTTGGCAGCACCATGGTCATGTACATGGCCCCCAAGTCCCGCCA 

CCCTGAGGAGCAGCAGAAGGTCCTTTCCCTGTTTTACAGCCTTTTCAACCCGATGCTGAAC 

CCCTTGATCTACAGCCTGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLFR257 sequences: 

MESNQTWITEVILLGFQVDPALELFLra 
AIXODMSYASSTVPKMLAl^VMHK^ 
1 0 QYTLIMNWRVCTVLASTCWIFSFLLALV^^ 
QVVLFAGSAFILVGPLCLVLVSYL^ 

APKSSHSQERRKJLSLFYSLFNPILNPLIYSLRNAEVKGALKRVLWKQRSM (SEQ ID NO: 483). 

ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
1 5 GCTCTGGAGTTGTTCCTCTTTGGGTTTTTCTTGCTATTCT 

TGGGATTATCCTGGGGCTCATCTACTTGGACTCTAGACTGCACACACCCATGTATGTCTTC 
CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCTAAGATGCTAG 
CAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTGCTCCTTGCATAC^^ 
TATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGTGCTATGATCGGTATG 
20 TGGCAATCTGTCACCCCITGCAATACACCCTCATTATGAACTGGAGAGTGTGCACTGTCCT 
GGCCTCAACTTGCTGGATATTTAGCTTTCTCTTGGCTCT 
GGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACHTTTC 

AAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCTGCGTTCA 
TCTTAGTGGGGCCGCTCTGCCTGGTGCTGGTCTCCTACTTGCACATCCTGGTGGCCATCTTG 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCTCTGCG 
TGGTGGGGCnTTTCTTTGGCAGCGCCATTGTCATGTACATGGCCCCCAAGTCAAG^ 
TCAAGAACGGAGGAAGATCCTTTCCCTGTTTTACAGCCTTTTCAACCCGATCCTGAA 
CTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAAGAGAGTCCTTTGGAAA 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 

MGDNQSRVTEFILVGFQLSVEMEVIXFWIFSLLY^ 
AVIDIYYASSNLLNMLENLVKHKKTISFISCIMQMALYLTF 
HYTVIMbWRVCTVIAITSWACGFSLALINLIL^ 
3 5 EIF WAGG WVLVGPLSLMLIS YMMLLAILKIQSKEGRKKAFSTCSSHLCW 

LWDNSQRQKQQK1LTLFYSLFOTLLNPLIYSLRNAQVKGALYRALQKKRTM (SEQ ID NO* 
485). 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 
40 GAGATGGAAGTGCTCCTCTTCTGG ATCTTCTCCCTGTTATATCTCTTCAGCCTGCTGGCAAA 
TGGCATGATCTTGGGGCTCATCTGTCTGGATCCCAGACTGCGCACCCCCATGTACTTCTTCC 
TGTCAGACTTGGCCGTCATTGACATATACTATGCTTCCAGCAATTTGCTCAACATGCTGGA 
AAACCTAGTGAAACACAAAAAAACTATCTCGTTCATC^ 

TATTTGACTTTTGCTGCTGCAGTGTGCATGATTTTGGTGGTGATGTCCTATGACAGA 
45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 
GCTATTACTTCCTGGGCATGTGGATTT^^ 

GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACTTCTTCGGTGAAATTCTGTCTGTCCTC 
AAACTGGCCTGTGCAGACACCTGGATTAATGAAATTT^ 
TCTTAGTCGGGCCCCTTTCCTrTGATGCrGATCT 
50 AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCTTTTCCACCTGCTCCTCCCACCTCTGTG 
TGGTTGGGCTTTACTTTGGCATGGCCATGGTGGTTTACCTGGTCCCAGACAACAGTCAACG 
ACAGAAGCAGCAGAAAATTCTCACCCTGTTTTACAGCCTTTTCAACGCATTGCT 
CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAGAAA 
AAGAGGACCATGTGA (SEQ ID NO: 486). 

55 
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AOLFR24B sequences: 

mpsindthfyppfflllgipgldtlhiw 
lsmidlglststipkmlgifwfnlqeisfggcllqm^ 
lqytmiltnktisilasvvvgrnlvlvtpfwlilrlpfcghm 
5 iiyglmvisyiivdviliassyvlilrawrlpsqdvrlka™ 

rfgqniphymillanlyvvwpalnpviygvrtkq^ (seq id no: 487) 

atgccttctatcaatgacacccacttctatc 
actggacactttacatatctggatttctttcccattctgtatt 

10 tggggaatatgaccattctctttgtgatcaaaactgaacatagtctacaccagcccatg^ 
ctacxtcctggccatgttgtctatgat^ 

tgctaggaatcttctggttcaacctccaagagatcagctttgggggatgccttc^ 

GTTCTTTATTCACATGTTTACAG 

GCTTTGTTGCCATCTGCAACCCTCTCCAGTACACCATGATCCTCACCAATAAAACCATCAG 
15 TATCCTAGCTTCTGTGGTTGTTGGAAG^ 

TTCTGCGTCTGCCATTCTGTGGGCATAACATCGTACCTCACACATACTGTGAGCACAGGGG 
TCTGGCCGGGTTGGCCTGTGCACCCATTAAGATCAACATAATCTATGGGCTCATGGTGATT 
TCTTATATTATTGTGGATGTGATCTTAATTGCCTCTTCCTATGTC 
TTTTCGCCITCCCTCTCAAGATGTCCGACTAAAGGCCITCAAT^ 
20 GTGTTATGCTGTGCTTTTACACACCAGC 

AACATTCCCCACTATATCCATATTCTTTTGGCTAACCTGTATGTGGTTGTC 

TAACCCTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 
GTACAGAAAGAATAA (SEQ ID NO: 488) 



25 AOLFR33B sequences: 

MLHTWTTQFHPSTTLVVGWGLEDV 

AMLAGTDLGLSTATIPKMLGIFWFNLGEIAFGACITQMYTffllCTGLES 
LRYSMILTNKVIAILGIVUV^^ 

GLIAFS VG YIDIS VTGFS YVQILRA VFHLP A WD ARL ALFSFMTHRF 
30 GHNH>HYIHILLANLYWFPPALNSW^GVKT^ 
(SEQ ID NO: 489) 



ATGCTTCATACCAACAATACACAGTTTCACCCTTCCACCTTCCTCGTAGTGGGGGTCCCAG 
GGCTGGAAGATGTGCATGTATGGATTGGCITCCCCTTCTTTGCGGTGTATCTAACAGCCCT 
3 5 TCTAGGGAACATCATTATCCTGTTTGTGATACAGACTGAACAGAGCCTCCACCAACCCATG 
TTTTACTTCCTAGCCATGTTGGCCGGCACTGATCT 
AGATGCTGGGAATTTTCTGGTTTAATCTTGGAGAGATTGCATTTG 

GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 
GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCTTACCAACAAGGTAA 

40 TAGCCATTCTGGGCATAGTCATCATTGTCAGGACTrTGGTATTTGTGACTCCATTCACAT^ 
CTCACCCTGAGATTGCCTTTCTGTGGTGTCCGGATTATCCCTCATACCTATTGTGAACACAT 
GGGCTTGGCAAAGTTAGCTTGTGCCAGTATTAATGTTATATATGGATTGATTGCC 
GTGGGATACATTGACATTTCTGTGATTGGATTTTCCTATGTCCAGATCCTCCGAGCT 
CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGCACTCAGCACATGTGGCTCTCACGTCTGT 

45 GTTATGTTGGCTTTCrACCTGCCAGCCCTCTTTT^ 

CATCCCTCATTACATCCACATTCTTCTGGCCAATCTGTATGTGGTTTTTCCCCCTG 
ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACTTAGGATACTCA 
ACCCTAAAAGCTTTTGGCATTTTGACCCCAAGAGGATCTTC 
ATAA (SEQ ID NO: 490) 

50 

AOLFR112B sequences: 

MKNKTVLTEFILLGLTDWE^ 

LEISFTNIFJPRVLISITTGNKSISFAGCFTQYI^ 

MSSmCIQLffCSWLGGLMAIIPTITLMSQQDFCASNRLNHYFCDYEPLLELSCSDTSLffi^ 
55 VASVTLVVTLVLVILSYAFIIKTILKLPSAQQRTBCAFSTCSSHN^ 

DTFNKGVALLITSVAPLLNPFIYTLRNQQVKQPFXDMVKJO.L^ (SEQ ID NO: 491) 
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ATGAAAAATAAAACCGTGTTAACT 

TCCAGGTGGCAGTTTTCACCTTTCTTTTCCTTGCGTATTTA 

ACTATCCTCATCCTCACCTTGCTGGACTCCCACCTTCAGACTCCCATGTATTTCTT^ 
5 GAACTTCTCCTTCTTGGAAATTTCCTTCACAAACATCTTCATTCCAAGG 

TCACAACAGGGAACAAGAGTATCAGCTTTGCTGGCTGCTTCACTCAGTATTTCT^ 
GTTCCTTGGGGCTACAGAGTTTTACCTTCTGGCTGCCATGTCCTATGACCGCTATGTGGCC 
ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCTGATTT 
- TCTGCTCTTG GCTGGGTG GGCTAATGG CTATTATACCAACAATCACCCTGATGAGTCAGCA 
10 GGACTTTTGTGCATCCAACAGACTGAATCATTACTTCTGTGACTATGA 
CTCTCATGTTCAGACACAAGCCTCATAGAGAAGGTTGT 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCT 

CTCCCCTCTGCCCAACAAAGGACAAAAGCCTTTTCCACATGTTCTTCCCACATGATTGTCAT 
CTCCCTCTCTTACGGAAGCTGCATGTTTATGTACATTAATCCCTCTGCAAAAGAAGGGGAT 
1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACTTCAGTTGCTCCTT^ 

TTACACCCTAAGGAACCAACAGGTAAAACAACCCTTCAAGGATATGGTCAAAAAGCTTCT 
GAATCTTTAA (SEQ ID NO: 492) 



AOJLFR130B sequences: 

20 MEGKNQTAPSEFIILGFDHLNELQYLLFTO^ 
ALHDICYTTTNWQMMVHLLSEK^ 

YSFIMNKALCSWLAASCWTCGFLNSVLHWLTFFILPFCGNNQINYFFCDIP 
LALLSIGILISWTPFLCIILSYLYnSTILRIRSSEGRHKAFSTCASHLLI^ 
LEKX>RUSVLYSWTPMLNPVIYTLRNKD (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCATCTTGGGGTTCGACCACCTGA 
ATGAATTGCAGTATTTACTCTTCACCATOT 

AATGTTTTTATCATTGTGGTGACCATAGCTGATTCCCACCTACACACACCCATGTATTATTT 
CCTAGGAAATCTTGCCCTTATTGACATCT 

30 GTGCATCTTCTGTCAGAGAAGAAAATCATTTCCTATGGAGGCTGTGTGACCCAGCTCTTTG 
CATTCATTTTCTTTGTTGGCTCAGAGTGTCTCCT 

ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAAGGCCCTGTGCAGCTGGT 
TAGCAGCCTCATGCTGGACATGTGGGTTTCTCAACTCAGTGTTGCACACCGTTCTGACCTT 
CCACCTGCCCTTCTGTGGTAACAATCAGATCAATTATTTCTTCTGTGACATACCTCCC^ 
3 5 TCATCTTGTCTTGTGGTG ATACTTCCCTCAATGAACTGGCTTTGCTGTCC ATTGGGATCCTC 
ATAAGCTGGACTCCTTTCCTC^ 

GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCCTTTTCCACCTGTGCCTCCCACCTGCTC 
ATTGTTATTCTCTATTATC 

TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 
40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 

MARKDMAHINCTQATEFILVGLTDHQELKMPLFVLFLSIYLFTV^ 
45 YFFLSNLAFVDFCYSSVITPKMLGOT 

VAICNPLLYMVVMTPGICIQLVAWYSYSFLMAIJ^ 
TCSDTRFKQLWlFACAGIMFISSLLIWVSYMra^ 

TLIFMYLQPSSSHALDTDKMASWYTVIIPMLNPLIY SLQNKEVKEALKKIIINKN (SEQ ID NO* 
495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTGCACCCAGGCGACAGAGTTTATTCTTGTGG 
GCCTCACAGACCATCAGGAGTTGAAGATGCCCCTCTTTGTGCTATTCTTATCCATCTACCTC 
TTCACAGTGGTAGGCAACTTGGGTTTGATCCTACTCATTAGAGCGGATACAAGTCTCAACA 
CACCAATGTACTTCTTTCTTAGCAACCT^ 
55 ACACCCAAAATGCTTGGGAATTTCTTGTACAAACAAAAT 

CTACTCAACTGGGCTGCTTTCTCACCTTCATGATATCAGAATCCTTGCTACT 
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GCCTATGACCGATATGTGGCCATTTGTAACCCTCTATTGTATATGGTTGTAATGACTCCAG 
GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCTTCCTAATGGCACT 
ACCATCCTCACCTTCCGCCTCTCCTATTG 
TGACATGCCTCTCCTCAGGCTAACTTGCT 
5 GCCTGTGCTGGTATCATGTTCATTTCCTCCCITCTGATTGTCT^ 

ATTTCTGCCATCCTGAGGATGCATTCAGCTGAGGGAAGACAGAAGGCT^ 
GCTCTCACATGCTGGCAGTCACCATATTCTATGGGACCCTCATTTTTAT^ 
AGCTCTAGCCATGCCCTGGACACAGACAAGATGGCCTCTGTCTTCTACACAGTGATCATTC 
CCATGTTGAATCCCTTAATCTATAGCCTCCAGAATAAGGAGGTGAAAGAAGCTCTGAAGA 
1 0 AAATCATTATCAATAAAAACTAG (SEQ ID NO: 496) 



AOLFR171C sequences: 

MAEVNIIYVTWILKGITNRPELQAPCFGWLVIYLVT\^ 
AFVDLCYSSAITPKMMVNFVVERNTIPFHACATQLGCF^ 
1 5 HYSTLMSRRVCIQLVAWYIYSFLVALFHTVITFRLTYCGPNLINHFY 
EILIFAFAGFDMISSSSIVLTSYIFIIAAILRIRSTQGQHI^ 

NHSLDTDKMASVFYTVVIPMLNPLIYSLRNKEVro (SEQ 
ID NO: 497) 



20 ATGGCTGAAGTTAATATCATTTATGTCACTGTATTCATTCTGAAAGGAA 
CAGAGCTTCAGGCCCCGTGCTTTGGGGTGTTTTTAGTTATCTATCT 

CAATCTTGGGTTGATTACTTTAATCAA GATTGATACTCGA CTCCACACACCTATGTACTATT 
TCCTCAGCCACCTGGCCTTTGTTGACCTTTGTTACTCCTCTGCT 
GTGAATTTTGTtGTGGAACGCAACACCATC^ 
25 GTTTTCTCACCTTCATGATCACTGAGTGTTTCCTTCTAGCCT 

GTCGCCATCTGTAGTCCCCTGCATTATTCAACACTGATGTCAAGAAGAGTCrGCATTCAAC 

TGGTGGCAGTTCCATATATATACAGCCT^ 

CGTCTGACTTACTGTGGCCCAAACTTAATT 

AGCTCTGTCCTGCTCAGACACACACATGAAGGAAATTCTGATATTTGCC^ 
30 GATATGATCTCTTCCTCTTCCACT^ 

AGGATCCGCTCTACTCAGGGGCAACACAAAGCCATTTCCACCTGTGGCTCCCATATGGTGA 
CTGTCACTATTTTCTATGGCACACTGATCTTTATGTACCTACAGCCCAAATCAAAT^ 
TTGGACACAGACAAGATGGCTTCTGTATTTTACACAGTGGTGATCCCCATGTTAAACCCCC 
TAATCTATAGTCTAAGGAACAAAGAAGTGAAAGATGCCTCAAAGAAAGCCTTGGATAAAG 
35 GTTGTGAAAACTTACAGATATTAACATTT^ (SEQ ID NO: 

498) 



AOLFR225B sequences: 
MKNRTMFGEFILLGLTNQPELQVM^ 
40 LEISFTSIFIPRFLTSMTTGNKVISFAGCLTQYFFAIFLGATEFYLLASMSYDRYVAICK^ 
MSSRVCIQLVFCSWLGGFLAILPPnLM^ 

LLAVVTLMVTLVLVTLSYTYURTILRIPSAQQRTKAFSTCSSHMIVI^ 
GGAFNKGIAVLITSVTPLLNPFIYTLRNQQVKQAFKDSVK^ (SEQ ID NO: 499) 

45 ATGAAAAACAGAACCATGTTTGGTGAGTTTAT^ 

TCCAAGTGATGATATTCATCTTTCTGTTCCTCACCTACATGCTAAGTATCCT 

ACTATTATCACCCTCACCTTACTAGACCCCCACCTCCAGACCCCCATGTATTTCTTCCTCC 

GAATTTCTCCTTCTTAGAAATTTCC 

TGACAACAGGAAATAAAGTTATCAGCTTTGCTGGCTGCTC 
50 ATTTCTTGGAGCTACCGAGTTTTACCTCCTGGCCTCCATGTCTTATGATC 
TCTGCAAACCCTTGCATTACCTC^ 

CTGCTCCTGGTTGGGGGGATTCCTAGCAATCTTACCACCAATCATCCTGATGACCCAGGTA 
GATTTCTGTGTCTCCAACATTCTGAATCACTATTACTGTGACTATGGGCCT 
TGCCTGCTCAGACACAAGCCTCTTAGAACTGATGGTCATCCTCTTGGCCGTTGTGACTCT 
5 5 ATGGTTACTCrGGTGCTGGTGACACTTTCTTACACATACATTATCAGGACT^ 
TCCCTTCTGCCCAGCAAAGGACAAAGGCCrTTTCCACTTGTTCCT 
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TCCCTCTCTTATGGCAGCTGCATGTTTATGTACATTAATCCTTCTGCAAAAGAAGGAGGTG 
CTTTCAACAAAGGAATAGCTGTACTCATTACTTCGGTTACTCCCTTACT 
TATACTTTAAGAAATCAGCAAGTGAAACAAGCT 
AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequences: 

MEFVFLAYPSCPELfflLSFLGVSLVYGLnTGNILIW^ 
VWHILANTLQSEKTITLLGCATQMAre 
CVHLVVASVISGLFLSLQLVAFIFSLPFCQAQGIEHFFC^ 
1 0 AJAWFFLITTSYTFIVAALLKfflSAAGRHRAFSTCSSHLTVVLLQYGCCAF^ 

DRFISLVYTLGTPLLNPLIYALRNSEMKGAVGRVLTRNCLSQNS (SEQ ID NO: 501) 



ATGGAATTTGTGTTCCTGGCCTATCCCTC 

GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCAT^ 
1 5 ACAGAAACCTGTCTATGCACATCCATGTACTATTTCCTGGGCAGCCTTTCTGGGATT 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 
CATCACTCTCCTGGGCTGTGCCACCCAGATGGCTTTCTTCATTGCACTGGGCAGTGCTGAT 
TGCTTCCTCTTGGCTGCCATGGCCTATGACCGCTATGTGGCCATTTGCCACCCGTTGCAGTA 
CCCTCTCCTCATGACATTGACTCTTTGTGTCCACTTGGTTGTGGCATCAGTCATC^ 
20 TGTTCCTGTCCITACAACTGGTGGCCTTCATCTTCTCTCTGCC 

ATTGAGCACTTCTTTTGTGATGTGCCACCAGTCATGCATGTTGTTTGTGCTCAGA 
TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCTTTCTTCCTCATC 
ACCACCTCCTACACCTTCATAGTGGCTGCTCTGCTCAAGATCCACTCGGCTGCTGGCCGCC 
ACCGGGCCTTCTCCACCTGCTCTTCCCACCTCACTGTGGTGCTGCT 
25 GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAACCCCAAGCAAGATCGGTTCATCTCAC 
TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCTGAGGAACAGTGA 

GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCTTTCCCAGAACAGCTAG 
(SEQ ID NO: 502) 



30 AOLFR276B sequences: 

MGGFGTMSSTTSFTLTGFPEMKGLEHWL^ 

LFSVNDLGVSFSTLPTVLAAVCFHAPETTFDACLAQMFFIHFSSWTEFGIL 
LRYATVLTDVRVAHNGISIVIRSFC^^ 
TINSMYGLFIVISAFGVDSLLILLSYVL^ 
35 MVHRFGRHAPEYVHKFMSLCTSNALPNYLFHQD (SEQ ID NO: 503) 



ATGGGGGGCITTGGGACTAACATCTCAAGTACTA 
AGATGAAGGGTCTGGAGCACTGGCTGGCTGCCCTTCTGCT 

CCTGGGCAACATCCTCATCCTCTTTATCATAAAGGAAGAGCAGAGCTTGCACCAGCCAATG 
40 TACTACTTCCTGTCTCTTTTTTCT 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACTTTTGATGCCTGCCT 
TGTTCTTCATCCACTTTTCCTCCTGGACAGAGTTTGGCATCCTACTGGCCATGAGTT^ 
CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 
CCCACAATGGCATATCCATTGTCATCCGCAGCTTCTGCATGGTATTCCCACTTCCCTTCCTC 

45 CTGAAGAGACTGCCTTTCTGTAAGGCCAGTGTGGTACTGGCCCATTCCTACTGTCTGCATG 
CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTGTTCAT 
TGTCATCTCTGCCTTTGGTGTAGATTCACTGCTCATCCTCCTCTCCTATGTGCTCATTCTA^ 
ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCTTAAGACACTCAACACATGTGTGTC 
ACATATCTATGCAGTGCTGATCTTCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCGAT 

50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCTCTTTGTACCTCCAATGCT 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR311B sequences: 

MDWENCSSLTDFFLLGIT>nsnPEMKVTLFAWLAVYIIOT 
5 5 HLSFCDLCYSTATGPKMLVDLLAKN^ 

LLYTVNMSSRVCYLLLTGVYXVGIADA^ 
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NELVLFTWGFffil^TISGWISYCYIILS 

SSSYSLDQDKMTSLFYTLVVPMLNPLIYSLRN]^ (SEQ ID NO: 505) 



ATGGACTGGGAAAATTGCTCCTCATTAACTGATTTTTTTCT 
5 AGAGATGAAAGTGACCCTATTTGCTGTATTCTTGGCTGTTTATATCA 

ATCTTGGAATGATAGTTTTAATCAGAATGGATTACCAACTTCACACACCAATGTATT^ 
CCTCAGTCATCTGTCTTTCTGTGATCTCTGCT 

TAGATCTACTTGCCAAGAACAAGTCAATACCCITCTATGGCTGTGCrrC 
CTTCTGTATCTTTGCAGATTCTGAGTGTCTACT 
10 AGGCCATCATCAACCCCCTGCTCTATACAGTCAACATGTCTAGGAGAGTGTGCTATCTACT 
CTTGACTGGGGTTTATCTGGTGGGAATAGCAGATGCTT^ 

CGCCTATGCTTCTGTGGGTCTAATGAGATTAATCATTTCTTCTGTGATATCCCTCCTCT 
ATTACTCTCTCGCTCAGATACACAGGTCAATGAGTTAGTGTTATTCACCGTCTT^ 
TTGAACTGAGTACCATTTCAGGAGTTTTCATTTCTTATTGTT 
1 5 GAGATACACTCTGCTGAGGGGAGGTTCAAAGCTCTCTCTACATGCACTTCC^ 
CGGTTGCAATTTTCCAGGGAACTCTGCTCTTTAT 

CTAGATCAAGATAAAATGACCTCATTGTTTTACACCCTTGTGGTTCCCATGTTG 
GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAAAAAACTGAAA^ 
TTTATTTTAA (SEQ ID NO: 506) 

20 

AOLFR314 sequences: 

MEVKKCCMVTEFILLGIPHTEGLEMTLFVLFLPFYACTLLGNVSILVAV^ 
NLSWDMGFSSVTCPKMLLYLMGLSRLISYl^ 
PLRYTVIMNPWCVAIAVGTWLLGCra 
25 AQRVSFITSTVGLISLVCTLLILLSYT^ 

PNPMLGTWQILMNLVGPMLNPLIYT^^ (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCTGCATGGTGACAGAGTTCATCCTTTTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTTTTTGTCTTATTCTTGCCCTTCTATGCCTGCACT 
30 AAATGTGTCTATCCITGTTGCTGTTATGTCnTCTGCT 
TCCTGGGAAACTTGTCTGTGTTTGACAT^^ 

GCTCTACCTTATGGGGCTGAGCCGACTCATCTCCTACAAAGACTGTGTCTGCCAGCTTT^ 
TCTrCCATTTCCrCGGGAGCATTGAGTGCTTCrTGTT^ 

ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 
35 TGGCTGTGGGCACATGGCTGTTAGGGTGCATTCAT^ 
ACCTTGCCATACTGTGGTCCCAATGAAGTGG 

GCCCTTGGCCTGTGCTGACACATCCTTAGCCCAGAGGGTGAGCTTCACCAACGTTGGCCTC 
ATATCTCTTGTCTGCTTTCTGCTAATTCTTTTATCCT 

AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCITCTCCACCrGCAGTGCTCACCT 
40 GCCATCCTCTGTGCCTATGGGCCCATCATCACTGTCTACCTGCAGCCCACACCCAACCCCA 
TGCTGGGAACCGTGGTACAAATTCTCATGAATCTGGTAGGACCAATGCTGAACCCTTTGAT 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCTGAAAACAATATTGCACAGGACAGG 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 

45 AOLFR324B sequences: 

MPIANDTQFHTSSFLLLG^GLEDXTOTWIGITFFSVYXIALLGNA 
MLDSIDLSLSTATIPKMLGIFWFN^ 

WYTMILTSKIISLIAGIAVLRSLYMV1PLWLLLRLPFCGHRIIP 
FGLGSISLLLLDVLLIILSHIRILYAW 
50 DffQYIHlFLANLYVVWPTDNPVIYGWTKHIRETV^ (SEQ ED NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTCCATACTTCTTCATTCCTACTGCTGGGTATCCCAGG 
GCTAGAAGATGTGCACATCTGGATTGGATTCCCTTTTTTCTCTGTGTA^ 
TGGGAAATGCTGCTATCTTCITrGTGATCCAAACTGAGCAGAGTCTCCATGAGCCCA 
55 CTACTGCCTGGCCATGTTGGATTCCATTGACCTGAGCTTGTCTACGGCCACCATTCCCA^ 
ATGCTGGGCATCTTCTGGTTCAATATCAAGGAAATATCTTTTGGAGGCTACCTTTCT 
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TGTTCITCATCCATTTCITCACTGTCATGGAGAGCATCGTATTGGTGGCCATGGCCTTTGAC 
CGCTACATTGCCATTTGCAAACCTCTTTGGTACACCATGATCCTCACCAGCAAAATCATCA 
GCCTCATTGCAGGCATTGCTGTCCTGAGGAGCTTGTACATGGTCATTCCACTGGTGTTTCT 
CCTCTTAAGGTTGCCCTTCTGTGGACATCGTATCATCCCTCATACTTACTGTGAGCACATGG 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTATGTTTGGTCTTGGCAGTAT 
TTCTCTCITGTTArrGGATGTGCTCC^ATTAT'rCTCTCCCATATCAGGATCCTCrrATGCTGT 
CTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCTCAACACCTGTGGCTCTCACATT 
GGTGTTATCTTAGCCITTTCTACACCAGCATTTTTCTCITTCTTTACACACT 
GATATTCCCCAATATATCCACATTTTCTTGGCTAATCTATATGTGGTTGTTCCTCCCACCCT 
1 0 CAATCCTGTAATCTATGGGGTCAGAACCAAACATATTAGGGAGACAGTGCTGAGGATTTTC 
TTCAAGACAGATCACTAA (SEQ ID NO: 5 1 0) 



AOLFR328 sequences: 

MALGhfflSTITEFLLLGLSADPNIRALLFVLFLGIY^ 
1 5 I^FVDLCTSSVIWKMLEhn^LSQRKTISVEGCLAQWFWVTAGTEACLLSGMAYDRHAAIRRP 
LLYGQIMGKQLYMHLWGSWGLGFLDALimaLAVNMWCEAKIIHHYSYEMPSLIJ'LSCSD 
SRSLIVLLCSTLIJHGLGNFLLVFLSYTRnSTII^ISSTSGRSKAFSTCSAHLTAVTLYYGSGLLRHL 
MPNSGSPIELIFSVQYTVVTPMLNSLIYSLICNKEVKVALKRTLEKYLQYTRR (SEQ ID NO: 5 1 1) 

20 ATGGCCTTGGGGAATCACAGCACCATCACCGAGTTCCTCCTCCTTGGGCTGTCTGCCGACC 
CCAACATCCGGGCTCTGCTCrTTGTGCTGTTCCTGGGGATTTACCTCCTGACCATAATGGA 
AAACCTGATGCTGCTGCTCGTGATCAGGGCTGATTCrTGTCTCCATAAGCCCATGTATTTCT 
TCCTGAGTCACCTCTCTTTTGTTGATCTCTGCTTCT 

GAGAACCrCCrGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGGCTCAGGTCTTCT 
25 TTGTGTTrGTCACTGCAGGGACTGAAGCCTGCCTTCTCTCAGGGATGGCCTATGACCGCCA 
TGCTGCCATCCGCCGCCCACTACrTTATGGACAGATCATGGGTAAACAGCTGTATATGCAC 
CTTGTGTGGGGCTCATGGGGACTGGGCTTTCTGGACGCACTCATCAATGTCCTCCTAGCTG 
TAAACATGGTCITTTGTGAAGCCAAAATCATTCACCACTACAGCTATGAGATGCCATCCCT 
CCTCCCTCTGTCCTGCTCTGATATCTCCAGAAGCCTCATCGTTTTGCTCTGCTCCACTCTCC 
30 TACATGGGCTGGGAAACTTCCTTTTGGTCITCTTATCCTACACCCGTATAATCTCTACCATC 
CTAAGCATCAGCTCTACCTCGGGCAGAAGCAAGGCCTTCTCCACCTGCTCTGCCCACCTCA 
CTGCAGTGACACTTTACTATGGCTCAGGTTTGCTCCGCCATCTCATGCCAAACTCAGGTTC 
CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCTGAATTCCCTCA 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCTCTGAAAAGAACTTTGGAAAAATATT 
35 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 
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CLAIMS 

What is Claimed: 

1 . An isolated nucleic acid sequence selected from the group consisting 

of: 

5 (i) an isolated nucleotide sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
10 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
! NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 

NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
15 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 1 00, SEQ 
ID NO: .102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 1 12, SEQ ID NO: 1 14, SEQ ID NO: 116, SEQ ID NO: 1 1 8, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
20 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
25 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 18S, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
30 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO:- 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
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NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ED NO: 298, SEQ ID 
5 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 3 1 8, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
10 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
15 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
20 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ED NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ED NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
25 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ID NO: 512, or a fragment thereof 
which comprises at least 75 nucleotides; 
30 (ii) an isolated cDNA or an insoluble RNA transcribed therefrom that encodes a 
polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ED NO: 1, SEQ ID NO: 3, SEQ ED NO: 5, SEQ ED NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
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ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ED NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
5 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
10 SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
15 NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ BO NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
20 SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
25 NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 25 1 , SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
30 SEQ ID NO: 291, SEQ ID NO: 293, SEQ ED NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 3 1 1, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
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SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ED NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
5 SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
10 NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 41 5, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
1 5 SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
20 NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 51 1, or a fragment thereof 
which encodes at least 25 contiguous amino acids of said polypeptide; 
. (iii) a nucleic acid sequence that comprises at least 30% sequence identity with an 
isolated nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, 
25 SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, 
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, 
SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, 
30 SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, 
SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, 
SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, 
SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, 
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SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID 
NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 1 12, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
5 SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
10 NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
1 5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
20 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
25 SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
30 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

-203- 

BNSDOCID: <WO 016860 5A2_I_> 



WO 01/68805 



PCT/US01/07771 



NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
5 NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
10 SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or to a fragment thereof 
15 which comprises at least 100 contiguous nucleotides thereof; 

(iv) a nucleic acid sequence that encodes a polypeptide having at least 40% 
sequence identity at the amino acid level with a polypeptide having an amino acid 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
20 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
25 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, 
30 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ED NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
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SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
5 SEQ ID NO: 187, SEQ ID NO: 1 89, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201,. SEQ ID NO: 203, 

SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
10 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

SEQ ID NO: 241, SEQ ID NO: 243; SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
15 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ED NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 

SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 

SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
20 NO: 321 , SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
25 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 

SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
30 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 

SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
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NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471 , SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
5 NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ED NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a nucleic acid sequence encoding at least 50 contiguous 

amino acid residues thereof; 
10 (v) an isolated nucleic acid sequence which encodes an olfactory receptor or a 
fragment thereof that specifically hybridizes and exhibits at least 30% sequence 
identity under stringent conditions to a nucleic acid sequence selected from the group 
consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 
NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID 
1 5 NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID 
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID 
NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID 
NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID 
NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID 
20 NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID 
NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID 
NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, 
SEQ ID NO: 1 10, SEQ ID NO: 1 12, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID 
25 NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, 
SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID 
NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, 
SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID 
NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, 
30 SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID 
NO: 172, SEQ ID NO: 174, SEQ ED NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, 
SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID 
NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, 
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SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID 
NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, 

SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID 
NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, 
5 SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID 
NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, 

SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID 
NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, 

SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID 
1 0 NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, 

SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID 
NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 

SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 
NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, 
1 5 SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 

SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID 
NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 

SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
20 NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, 

SEQ 3D NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, 

SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 
NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, 
25 SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID 
NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 

SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, 

SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID 
30 NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, 

SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID 

NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, 

SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID 
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NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, 
SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; 
(vi) an isolated nucleic acid sequence that specifically hybridizes to (i) or a portion 
thereof under stringent hybridization conditions that is at least 20-30 nucleotides in 
5 length; and 

(vii) a naturally occurring allelic or synthetic variant of a nucleic acid sequence 
according to (i) or (ii), containing at least one substitution, deletion or addition 

mutation in the coding region. 

10 2. The isolated nucleic acid sequence of Claim 1 which is selected from 

the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 
NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID 
NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID 
NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID 

15 NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID 
. NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID 
NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID 
NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID 
NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID 

20 NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID 
NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, 
SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID 
NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, 
SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID 

25 NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, 
SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, 
SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID 
NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, 

30 SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID 
NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, 
SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID 
NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, 
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SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID 
' NO: 224, SEQ ID NO: 226, SEQ ED NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, 
SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID 
NO: 242, SEQ ED NO: 244, SEQ ED NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, 
5 SEQ ED NO: 252, SEQ ED NO: 254, SEQ ED NO: 256, SEQ ED NO: 258, SEQ ED 
NO: 260, SEQ ED NO: 262, SEQ ED NO: 264, SEQ ED NO: 266, T SEQ ED NO: 268, 
SEQ ED NO: 270, SEQ ED NO: 272, SEQ ED NO: 274, SEQ ED NO: 276, SEQ ED 
NO: 278, SEQ ED NO: 280, SEQ ED NO: 282, SEQ ED NO: 284, SEQ ED NO: 286, 
SEQ ED NO: 288, SEQ ED NO: 290, SEQ ED NO: 292, SEQ ED NO: 294, SEQ ED 

10 NO: 296, SEQ ED NO: 298, SEQ ED NO: 300, SEQ ED NO: 302, SEQ ED NO: 304, 
SEQ ED NO: 306, SEQ ED NO: 308, SEQ ED NO: 310, SEQ ED NO: 312, SEQ ED 
NO: 314, SEQ ED NO: 316, SEQ ED NO: 318, SEQ ED NO: 320, SEQ ED NO: 322, 
SEQ ED NO: 324, SEQ ED NO: 326, SEQ ED NO: 328, SEQ ED NO: 330, SEQ ED 
NO: 332, SEQ ED NO: 334, SEQ ED NO: 336, SEQ ED NO: 338, SEQ ED NO: 340, 

15 SEQ ED NO: 342, SEQ ED NO: 344, SEQ ED NO: 346, SEQ ED NO: 348, SEQ ED 
NO: 350, SEQ ED NO: 352, SEQ ED NO: 354, SEQ ED NO: 356, SEQ ED NO: 358, 
SEQ ED NO: 360, SEQ ED NO: 362, SEQ ED NO: 364, SEQ ED NO: 366, SEQ ED 
NO: 368, SEQ ED NO: 370, SEQ ED NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, 
SEQ ED NO: 378, SEQ ED NO: 380, SEQ ED NO: 382, SEQ ED NO: 384, SEQ ED 

20 NO: 386, SEQ ED NO: 388, SEQ ED NO: 390, SEQ ED NO: 392, SEQ ED NO: 394, 
SEQ ED NO: 396, SEQ ED NO: 398, SEQ ED NO: 400, SEQ ED NO: 402, SEQ ED 
NO: 404, SEQ ED NO: 406, SEQ ED NO: 408, SEQ ED NO: 410, SEQ ED NO: 412, 
SEQ ED NO: 414, SEQ ED NO: 416, SEQ ED NO: 418, SEQ ED NO: 420, SEQ ED 
NO: 422, SEQ ED NO: 424, SEQ ED NO: 426, SEQ ED NO: 428, SEQ ED NO: 430, 

25 SEQ ED NO: 432, SEQ ED NO: 434, SEQ ED NO: 436, SEQ ED NO: 438, SEQ ED 
NO: 440, SEQ ED NO: 442, SEQ ED NO: 444, SEQ ED NO: 446, SEQ ED NO: 448, 
SEQ ED NO: 450, SEQ ED NO: 452, SEQ ED NO: 454, SEQ ED NO: 456, SEQ ED 
NO: 458, SEQ ED NO: 460, SEQ ED NO: 462, SEQ ED NO: 464, SEQ ED NO: 466, 
SEQ ED NO: 468, SEQ ED NO: 470, SEQ ED NO: 472, SEQ ED NO: 474, SEQ ED 

30 NO: 476, SEQ ED NO: 478, SEQ ED NO: 480, SEQ ED NO: 482, SEQ ED NO: 484, 
SEQ ED NO: 486, SEQ ED NO: 488, SEQ ED NO: 490, SEQ ED NO: 492, SEQ ED 
NO: 494, SEQ ED NO: 496, SEQ ED NO: 498, SEQ ED NO: 500, SEQ ED NO: 502, 
SEQ ED NO: 504, SEQ ED NO: 506, SEQ ED NO: 508, SEQ ED NO: 510 and SEQ ED 
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NO: 512 or a fragment thereof which comprises at least 75 contiguous nucleotides 
thereof. 

3. The isolated nucleic acid sequence of Claim 1 which encodes a 
5 polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
10 ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 

15 ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 

20 NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 

25 SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 

30 NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
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NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
5 NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 

10 SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 

15 NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 

20 SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 

25 NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof 
encoding at least 25 contiguous amino acid residues of said polypeptide. 

30 

4. An isolated nucleic acid sequence having at least 30-60% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID . 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
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NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
5 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
10 ID NO: 1 02, SEQ ID NO: 1 04, SEQ ID NO: 1 06, SEQ ID NO: 1 08, SEQ ID NO: 1 1 0, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
15 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
20 NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
25 SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
30 NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
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NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
5 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID.NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

10 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

15 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 

20 SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

25 5. An isolated nucleic acid sequence having at least 60-80% sequence 

identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 

30 NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
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NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
5 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126,-SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
10 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ED NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
15 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ED NO: 218, 
SEQ ED NO: 220, SEQ ID NO: 222, SEQ ED NO: 224, SEQ ED NO: 226, SEQ ED 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ED NO: 234, SEQ ED NO: 236, 
SEQ ID NO: 238, SEQ. ED NO. 240, SEQ ED NO: 242, SEQ ED NO: 244, SEQ ED 
20 NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, SEQ ED NO: 252, SEQ ED NO: 254, 
SEQ ED NO: 256, SEQ ED NO: 258, SEQ ID NO: 260, SEQ ED NO: 262, SEQ ED 
NO: 264, SEQ ED NO: 266, SEQ ED NO: 268, SEQ ED NO: 270, SEQ ED NO: 272, 
SEQ ED NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ED 
NO: 282, SEQ ED NO: 284, SEQ ED NO: 286, SEQ ID NO: 288, SEQ ED NO: 290, 
25 SEQ ED NO: 292, SEQ ED NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ED 
NO: 300, SEQ ED NO: 302, SEQ ED NO: 304, SEQ ED NO: 306, SEQ ED NO: 308, 
SEQ ED NO: 310, SEQ ED NO: 312, SEQ ED NO: 314, SEQ ED NO: 316, SEQ ED 
NO: 318, SEQ ED NO: 320, SEQ ED NO: 322, SEQ ED NO: 324, SEQ ED NO: 326, 
SEQ ED NO: 328, SEQ ED NO: 330, SEQ ED NO: 332, SEQ ED NO: 334, SEQ ED 
30 NO: 336, SEQ ID NO: 338, SEQ ED NO: 340, SEQ ID NO: 342, SEQ ED NO: 344, 
SEQ ED NO: 346, SEQ ED NO: 348, SEQ ED NO: 350, SEQ ED NO: 352, SEQ ED 
NO: 354, SEQ ED NO: 356, SEQ ED NO: 358, SEQ ED NO: 360, SEQ ED NO: 362, 
SEQ ED NO: 364, SEQ ED NO: 366, SEQ ED NO: 368, SEQ ED NO: 370, SEQ ED 
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NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

5 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ TD NO: 420, SEQ ID NO: 422, SEQ JD NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

10 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

15 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

6. An isolated nucleic acid sequence having at least 80-90% sequence 
20 identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
25 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ 3D NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
30 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
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SEQ ID NO: 130, SEQ ED NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
5 SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, JSEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
10 NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 

15 SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 

20 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ED NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 

25 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ED NO: 358, SEQ ID NO: 360, SEQ ED NO: 362, 
SEQ ED NO: 364, SEQ ED NO: 366, SEQ ED NO: 368, SEQ ED NO: 370, SEQ ED 
NO: 372, SEQ ID NO: 374, SEQ ED NO: 376, SEQ ED NO: 378, SEQ ED NO: 380, 
SEQ ED NO: 382, SEQ ED NO: 384, SEQ ED NO: 386, SEQ ED NO: 388, SEQ ED 

30 NO: 390, SEQ ID NO: 392, SEQ ED NO: 394, SEQ ED NO: 396, SEQ ED NO: 398, 
SEQ ED NO: 400, SEQ ED NO: 402, SEQ ID NO: 404, SEQ LD NO: 406, SEQ ED 
NO: 408, SEQ ED NO: 410, SEQ ED NO: 412, SEQ ED NO: 414, SEQ ED NO: 416, 
SEQ ED NO: 418, SEQ ED NO: 420, SEQ ED NO: 422, SEQ ID NO: 424, SEQ ED 
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NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
5 NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID.NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
10 SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

7. An isolated nucleic acid sequence having at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 

15 NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 

20 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

25 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

30 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
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SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234,, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ED 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
10 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ED NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ED NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
15 SEQ ID NO: 310, SEQ ED NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ED NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ED 
20 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ED NO: 360, SEQ ED NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ED NO: 374, SEQ ID NO: 376, SEQ ED NO: 378, SEQ ED NO: 380, 
SEQ ID NO: 382, SEQ ED NO: 384, SEQ ED NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ED NO: 392, SEQ ID NO: 394, SEQ ED NO: 396, SEQ ED NO: 398, 
25 SEQ ID NO: 400, SEQ ID NO: 402, SEQ LD NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ED NO: 424, SEQ ID 
NO: 426, SEQ ED NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ED NO: 438, SEQ ID NO: 440, SEQ ED NO: 442, SEQ ID 
30 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ED NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ED NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ED NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
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NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or a fragment thereof 
5 comprising at least 100 contiguous nucleotides of any of said sequences. 

8. An isolated nucleic acid sequence having at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

10 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

15 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

20 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

25 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

30 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
^ SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
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SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
5 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
10 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
15 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
20 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
25 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
30 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 
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9. An isolated nucleic acid sequence according to Claim 1 which encodes 
a polypeptide having at least 40-60% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID 
5 NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
10 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
15 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

20 NO: 157, SEQ ID NO: 159, SEQ ID NO: i61, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

25 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

30 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
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NO: 283, SEQ ED NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
5 NO: 319, SEQ ID NO: 321, SEQ ED NO: 323, SEQ ID NO: 325, SEQ ED NO: 327, 
SEQ ID NO: 329, SEQ ED NO: 331, SEQ ED NO: 333, SEQ ED NO: 335, SEQ ED 
NO: 337, SEQ ED NO: 339, SEQ ED NO: 341, SEQ ED NO: 343, SEQ ID NO: 345, 
SEQ ED NO: 347, SEQ ED NO: 349, SEQ ID NO: 351, SEQ ED NO: 353, SEQ ED 
NO: 355, SEQ ED NO: 357, SEQ ID NO: 359, SEQ ED NO: 361, SEQ ED NO: 363, 

10 SEQ ED NO: 365, SEQ ED NO: 367, SEQ ED NO: 369, SEQ ED NO: 371, SEQ ED 
NO: 373, SEQ ED NO: 375, SEQ ED NO: 377, SEQ ED NO: 379, SEQ ED NO: 381, 
SEQ ED NO: 383, SEQ ED NO: 385, SEQ ED NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, SEQ ED NO: 397, SEQ ED NO: 399, 
SEQ ED NO: 401, SEQ ED NO: 403, SEQ ED NO: 405, SEQ ED NO: 407, SEQ ID 

15 NO: 409, SEQ ID NO: 411, SEQ ED NO: 413, SEQ ED NO: 415, SEQ ED NO: 417, 
SEQ ED NO: 419, SEQ ED NO: 421, SEQ ED NO: 423, SEQ ED NO: 425, SEQ ED 
NO: 427, SEQ ID NO: 429, SEQ ED NO: 431, SEQ ED NO: 433, SEQ ED NO: 435, 
SEQ ED NO: 437, SEQ ED NO: 439, SEQ ID NO: 441, SEQ ED NO: 443, SEQ ED 
NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, SEQ ED NO: 451, SEQ ED NO: 453, 

20 SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED NO: 459, SEQ ED NO: 461, SEQ ED 
NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, SEQ ED NO: 469, SEQ ED NO: 471, 
SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED NO: 477, SEQ ED NO: 479, SEQ ED 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ED NO: 487, SEQ ED NO: 489, 
SEQ ED NO: 491, SEQ ED NO: 493, SEQ ED NO: 495, SEQ ED NO: 497, SEQ ED 

25 NO: 499, SEQ ED NO: 501, SEQ ED NO: 503, SEQ ID NO: 505, SEQ ED NO: 507, 
SEQ ED NO: 509 and SEQ ED NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

10. An isolated nucleic acid sequence according to Claim 1 which encodes 
30 a polypeptide having at least 60-70% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ED NO: 1, SEQ ED 
NO: 3, SEQ ID NO: 5, SEQ ED NO. 7, SEQ ED NO: 9, SEQ ED NO: 11, SEQ ED 
NO: 13, SEQ ED NO: 15, SEQ ED NO: 17, SEQ ED NO: 19, SEQ ED NO: 21, SEQ ID 
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NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
5 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 

10 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

15 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

20 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

25 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

30 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 

-223- 

BNSDOCID: <WO 01BBBOSA? I > 



WO 01/68805 



PCT/US01/07771 



SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID, NO: 333, -SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
5 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

10 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

15 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ED NO: 495, SEQ ID NO: 497, SEQ ID 

20 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

1 1 . An isolated nucleic acid sequence according to Claim 1 which encodes 
25 a polypeptide having at least 70-80% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
30 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
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NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
5 SEQ ID NO: 113, SEQ ED NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127„ SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ BO NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

10 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

15 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ED NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

20 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

25 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

30 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
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NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ED NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ED NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
5 NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ED NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ED NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
10 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ED NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ED NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ED NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ED NO: 495, SEQ ED NO: 497, SEQ ED 
15 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

12. An isolated nucleic acid sequence according to Claim 1 which encodes 
a polypeptide having at least 80-90% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ED NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ED NO: 11, SEQ ED 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ED NO: 21, SEQ ED 
NO: 23, SEQ ED NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ED NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ED NO: 41, SEQ ID 
NO: 43, SEQ ED NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ED NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ED NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ED NO: 71, SEQ ID 
NO: 73, SEQ ED NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ED NO: 81, SEQ ID 
NO: 83, SEQ ED NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ED NO: 91, SEQ ED 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ED NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ED NO: 119, SEQ ED 
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NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
5 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID-NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ED 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

10 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

15 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ED NO: 269, SEQ ED NO: 271, SEQ ED NO: 273, 
SEQ ID NO: 275, SEQ ED NO: 277, SEQ ID NO: 279, SEQ ED NO: 281, SEQ ED 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

20 SEQ ED NO: 293, SEQ ID NO: 295, SEQ ED NO: 297, SEQ ID NO: 299, SEQ ED 
NO: 301, SEQ ED NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ED NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ED 

25 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ED NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ED NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ED NO: 369, SEQ ED NO: 371, SEQ ID 
NO: 373, SEQ ED NO: 375, SEQ ID NO: 377, SEQ ED NO: 379, SEQ ID NO: 381, 

30 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ED NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ED NO: 397, SEQ ID NO: 399, 
SEQ ED NO: 401, SEQ ED NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ED NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
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SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
5 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
10 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

13. An isolated nucleic acid sequence according to Claim 1 which encodes 

1 5 a polypeptide having about 90-99% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 

20 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 

25 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 

30 SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
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SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
5 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217,, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

10 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID -NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ED NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

15 SEQ ID NO: 293, SEQ ED NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

20 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ED NO: 353, SEQ ED 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ED NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ED NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 

25 SEQ ED NO: 383, SEQ ED NO: 385, SEQ ID NO: 387, SEQ ED NO: 389, SEQ ED 
NO: 391, SEQ ED NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ED NO: 413, SEQ ED NO: 415, SEQ ED NO: 417, 
SEQ ID NO: 419, SEQ ED NO: 421, SEQ ED NO: 423, SEQ ED NO: 425, SEQ ED 

30 NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, SEQ ID NO: 433, SEQ ED NO: 435, 
SEQ ED NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ED NO: 443, SEQ ID 
NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, SEQ ED NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ED 
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NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 48 1, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
5 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

14. An isolated nucleic acid sequence which exhibits at least 50% 
10 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 

15 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ED NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

20 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

25 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

30 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
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NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 
SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
5 NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 

10 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

15 NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

20 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

25 NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

30 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
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sequence which exhibits at least 50% sequence identity to a fragment comprising at 
least 100 contiguous nucleotides of said nucleic acid sequence. 

15. An isolated nucleic acid sequence which exhibits at least 60% 
5 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 
10 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

15 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

20 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

25 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 

30 SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
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SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, 
5 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314,,SEQ ID NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

10 . NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ED NO: 356, SEQ ID NO: 358, SEQ ED NO: 360, SEQ ED 
NO: 362, SEQ ED NO: 364, SEQ ED NO: 366, SEQ ID NO: 368, SEQ ED NO: 370, 
SEQ ED NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, SEQ ED NO: 378, SEQ ED 
NO: 380, SEQ ED NO: 382, SEQ ID NO: 384, SEQ ED NO: 386, SEQ ED NO: 388, 

15 SEQ ED NO: 390, SEQ ED NO: 392, SEQ ED NO: 394, SEQ ED NO: 396, SEQ ED 
NO: 398, SEQ ED NO: 400, SEQ ED NO: 402, SEQ ED NO: 404, SEQ ED NO: 406, 
SEQ ED NO: 408, SEQ ED NO: 410, SEQ ID NO: 412, SEQ ED NO: 414, SEQ ED 
NO: 416, SEQ ED NO: 418, SEQ ED NO: 420, SEQ ED NO: 422, SEQ ED NO: 424, 
SEQ ED NO: 426, SEQ ED NO: 428, SEQ ED NO: 430, SEQ ED NO: 432, SEQ ED 

20 NO: 434, SEQ ED NO: 436, SEQ ED NO: 438, SEQ ED NO: 440, SEQ ED NO: 442, 
SEQ ED NO: 444, SEQ ED NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ED 
NO: 452, SEQ ED NO: 454, SEQ ED NO: 456, SEQ ED NO: 458, SEQ ED NO: 460, 
SEQ ED NO: 462, SEQ ED NO: 464, SEQ ED NO: 466, SEQ ED NO: 468, SEQ ED 
NO: 470, SEQ ED NO: 472, SEQ ED NO: 474, SEQ ED NO: 476, SEQ ED NO: 478, 

25 SEQ ED NO: 480, SEQ ED NO: 482, SEQ ED NO: 484, SEQ ED NO: 486, SEQ ED 
NO: 488, SEQ ED NO: 490, SEQ ED NO: 492, SEQ ED NO: 494, SEQ ED NO: 496, 
SEQ ED NO: 498, SEQ ED NO: 500, SEQ ED NO: 502, SEQ ED NO: 504, SEQ ED 
NO: 506, SEQ ED NO: 508, SEQ ED NO: 510 and SEQ ED NO: 512 or a nucleic acid 
sequence which exhibits at least 60% sequence identity to a fragment comprising at 

30 least 100 contiguous nucleotides of said nucleic acid sequence. 

16. An isolated nucleic acid sequence that exhibits at least 70% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ED 
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NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
5 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ED NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
10 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
15 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
20 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
25 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
30 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
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SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
5 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, T SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

10 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

15 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

20 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 70% sequence identity with a fragment thereof comprising at least 100 

25 contiguous nucleotides thereof. 

17. An isolated nucleic acid sequence that exhibits at least 80% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
30 NO: 12, SEQ ID NO: 1 4, SEQ ID NO: 16, SEQ ID NO: 1 8, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 

-235- 

BNSDOCID: <WO 0168805A2_L> 



WO 01/68805 



PCT/US01/07771 



NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ED NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
5 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ED NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 

10 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ TD NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ED NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ED NO: 182, 

15 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ED NO: 188, SEQ ID NO: 190, SEQ ED 
NO: 192, SEQ ED NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ED NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

20 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ED 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ED NO: 254, 
SEQ ED NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ED NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

25 SEQ ED NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ED 
NO: 282, SEQ ID NO: 284, SEQ ED NO: 286, SEQ ID NO: 288, SEQ ED NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ED NO: 296, SEQ ID NO: 298, SEQ ED 
NO: 300, SEQ ED NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ED NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ED NO: 314, SEQ ID NO: 316, SEQ ID 

30 NO: 318, SEQ ID NO: 320, SEQ ED NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ED NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ED NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
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NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

5 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ DD.NO: 406, SEQ ED 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

10 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NQ: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

15 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 80% sequence identity with a fragment thereof comprising at least 100 

20 contiguous nucleotides thereof. 

18. An isolated nucleic acid sequence that exhibits at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

25 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

30 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
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ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ED NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
5 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
10 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
15 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ED NO: 248, SEQ ED NO: 250, SEQ ID NO: 252, SEQ ED NO: 254, 
SEQ ED NO: 256, SEQ ED NO: 258, SEQ ED NO: 260, SEQ ED NO: 262, SEQ ED 
NO: 264, SEQ ED NO: 266, SEQ ED NO: 268, SEQ ID NO: 270, SEQ ED NO: 272, 
20 SEQ ED NO: 274, SEQ LD NO: 276, SEQ ED NO: 278, SEQ ED NO: 280, SEQ ED 
NO: 282, SEQ ED NO: 284, SEQ ED NO: 286, SEQ ED NO: 288, SEQ ED NO: 290, 
SEQ ED NO: 292, SEQ ED NO: 294, SEQ ED NO: 296, SEQ ED NO: 298, SEQ ED 
NO: 300, SEQ ED NO: 302, SEQ ED NO: 304, SEQ ED NO: 306, SEQ ED NO: 308, 
SEQ ED NO: 310, SEQ ED NO: 312, SEQ ED NO: 314, SEQ ED NO: 316, SEQ ID 
25 NO: 318, SEQ ED NO: 320, SEQ ED NO: 322, SEQ ED NO: 324, SEQ ED NO: 326, 
SEQ ED NO: 328, SEQ ED NO: 330, SEQ ED NO: 332, SEQ ED NO: 334, SEQ ED 
NO: 336, SEQ ED NO: 338, SEQ ED NO: 340, SEQ ED NO: 342, SEQ ED NO: 344, 
SEQ ED NO: 346, SEQ ED NO: 348, SEQ ED NO: 350, SEQ ED NO: 352, SEQ ED 
NO: 354, SEQ ED NO: 356, SEQ ED NO: 358, SEQ ED NO: 360, SEQ ED NO: 362, 
30 SEQ ED NO: 364, SEQ ED NO: 366, SEQ ED NO: 368, SEQ ED NO: 370, SEQ ED 
NO: 372, SEQ ED NO: 374, SEQ ED NO: 376, SEQ ED NO: 378, SEQ ID NO: 380, 
SEQ ED NO: 382, SEQ ED NO: 384, SEQ ED NO: 386, SEQ ED NO: 388, SEQ ED 
NO: 390, SEQ ED NO: 392, SEQ ED NO: 394, SEQ ED NO: 396, SEQ ED NO: 398, 
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SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
5 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450,,SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

10 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 85% sequence identity with a fragment thereof comprising at least 100 

1 5 contiguous nucleotides thereof. 

19. An isolated nucleic acid sequence that exhibits at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

20 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 1 8, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

25 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

30 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ED NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
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SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 1S2, 
5 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO; 198, JSEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

10 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

15 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

20 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

25 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

30 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
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NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
5 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID^NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 90% sequence identity with a fragment thereof comprising at least 100 
10 contiguous nucleotides thereof. 

20. An isolated nucleic acid sequence that exhibits at least 95% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

15 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

20 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 1 02, SEQ ID NO: 1 04, SEQ ID NO: 1 06, SEQ ID NO: 1 08, SEQ ID NO: 1 1 0, 

25 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

30 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
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NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
5 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
10 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
15 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
20 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
25 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
30 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
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SEQ ID NO: 490, SEQ ID NO: 492, SEQ ED NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 95% sequence identity with a fragment thereof comprising at least 100 
5 contiguous nucleotides thereof. 

21. An isolated nucleic acid sequence that exhibits about 96-99% sequence 
identity with a nucleic acid sequence encoding an olfactory receptor selected from the 
group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, 

10 SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, 
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, 
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, 
SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, 
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, 

15 SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, 
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, 
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, 
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, 
SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID 

20 NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, 
SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID 
NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, 
SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID 
NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, 

25 SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID 
NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, 
SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID 
NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ED NO: 186, SEQ ID NO: 188, 
SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID 

30 NO: 198, SEQ ID NO: 200, SEQ ED NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, 
SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID 
NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, 
SEQ ID NO: 226, SEQ ID NO: 228, SEQ ED NO: 230, SEQ ID NO: 232, SEQ ED 

-243- 

BNSDOCID: <WO 0168805A2_I_> 



WO 01/68805 



PCT/USO 1/07771 



NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, 
SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID 
NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID 
5 NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, 
SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID. NO: 286, SEQ ID 
NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, 
SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID 
NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, 

10 SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID 
NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, 
SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID 
NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, 
SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID 

15 NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, 
SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID 
NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, 
SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID 
NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, 

20 SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID 
NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, 
SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID 
NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, 
SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID 

25 NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, 
SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID 
NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, 
SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID 
NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, 

30 SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID 
NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 
or a fragment having at least 96-99% sequence identity with a fragment thereof 
comprising at least 1 00 contiguous nucleotides thereof. 
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22. A nucleic acid sequence which encodes for a functional olfactory 
receptor polypeptide, wherein said nucleic acid sequence comprises a portion which is 
at least 100 nucleotides in length and exhibits at least 40% sequence identity with at 
5 least 100 contiguous nucleotides of a portion of an olfactory receptor encoding a 
nucleic acid sequence selected from the group consisting of: SEQ EQ NO: 2, SEQ ID 
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID 
NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID 

10 NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID 
NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID 
NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID 
NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID 
NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID 

15 NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID 
NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ 
ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 1 12, 
SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID 
NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, 

20 SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ED NO: 138, SEQ ID 
NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, 
SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID 
NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, 
SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID 

25 NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, 
SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID 
NO: 194, SEQ ED NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, 
SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID 
NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, 

30 SEQ ID NO: 222, SEQ ED NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID 
NO: 230, SEQ ED NO: 232, SEQ ID NO: 234, SEQ ED NO: 236, SEQ ED NO: 238, 
SEQ. ID NO. 240, SEQ ED NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ED 
NO: 248, SEQ ED NO: 250, SEQ ID NO: 252, SEQ ED NO: 254, SEQ ID NO: 256, 
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SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID 
NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, 
SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID 
NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, 
5 SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID 
NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308„SEQ ID NO: 310, 
SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, 
SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID 
10 NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, 
SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID 
NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, 
SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID 
NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, 
15 SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID 
NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, 
SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID 
NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, 
SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID 
20 NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, 
SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID 
NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, 
SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID 
NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, 
25 SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID 
NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, 
SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID 
NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, 
SEQ ID NO: 510 and SEQ ID NO: 512. 

30 

23. The nucleic acid sequence of Claim 22 which is a chimeric nucleic acid 
sequence, wherein said nucleic acid sequence is produced by combining portions of at 
least two different G protein-coupled receptors. 
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24. The chimeric nucleic acid sequence of Claim 23 wherein said two 
different G protein-coupled receptors are olfactory receptors. 

5 25. The chimeric nucleic acid sequence of Claim 23 wherein said chimeric 

sequence contains at least 200 contiguous nucleotides that are at least 40% identical to 
a portion of one of said olfactory receptor encoding nucleic acid sequences. 

26. An isolated nucleic acid sequence according to Claim 1, wherein said 
10 isolated nucleic acid sequence is directly or indirectly attached to a nucleic acid 

sequence that encodes a detectable polypeptide. 

27. The nucleic acid sequence of Claim 26, wherein said detectable 
polypeptide is green fluorescent protein, or a fragment or variant thereof. 

15 

28. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 40% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID. NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

25 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ JD NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

30 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
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NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
5 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ED NO: 201, SEQ ID NO: 203, SEQ ID -NO: 205, SEQ ID 
NO: 207, SEQ ED NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ DO NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
10 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ DD NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
15 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
20 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
25 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
30 SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
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SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
5 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501,,SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
1 0 translocation of said polypeptide on the surface of a cell. 

29. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 50% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
15 NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
20 NO: 59, SEQ ID NO: 61 , SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
25 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
30 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ED NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
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NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
5 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID. NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
10 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ED 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ED NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
15 NO: 315, SEQ ID NO: 317, SEQ ED NO: 319, SEQ ID NO: 321, SEQ ED NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ID NO: 341, 
SEQ ED NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ED 
NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ID NO: 359, 
20 SEQ ED NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ED NO: 375, SEQ ID NO: 377, 
SEQ ED NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, 
SEQ ED NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
25 NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, 
SEQ ED NO: 415, SEQ ED NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ED NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED NO: 449, 
30 SEQ ED NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ED NO: 457, SEQ ED 
NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, 
SEQ ED NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ED NO: 475, SEQ ID 
NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, 
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SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
5 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 60% sequence identity with a polypeptide selected from the group 

1 0 consisting of: SEQ ID NO: 1 , SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 

15 NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 

20 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

25 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 

30 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
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NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
5 NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID , NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
10 SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 

15 NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 

20 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

25 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

30 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
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is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

31. An isolated nucleic acid sequence which encodes a polypeptide that 
5 exhibits at least 70% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ,ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 

10 NO: 39, SEQ ED NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ED NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ED 

15 NO: 89, SEQ ED NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ED NO: 97, SEQ ED 
NO: 99, SEQ ID NO: 101, SEQ ED NO: 103, SEQ ED NO: 105, SEQ ED NO: 107, 
SEQ ED NO: 109, SEQ ED NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ED 
NO: 117, SEQ ED NO: 119, SEQ ED NO: 121, SEQ LD NO: 123, SEQ ED NO: 125, 
SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, SEQ ID NO: 133, SEQ ED 

20 NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ED NO: 141, SEQ ED NO: 143, 
SEQ ED NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ID NO: 151, SEQ ED 
NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, SEQ ED NO: 159, SEQ ID NO: 161, 
SEQ ED NO: 163, SEQ ID NO: 165, SEQ ED NO: 167, SEQ ID NO: 169, SEQ ED 
NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ID NO: 179, 

25 SEQ ED NO: 181, SEQ ED NO: 183, SEQ ED NO: 185, SEQ ID NO: 187, SEQ ED 
NO: 189, SEQ ED NO: 191, SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, 
SEQ ED NO: 199, SEQ ED NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ED 
NO: 207, SEQ ID NO: 209, SEQ ED NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ED NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ED 

30 NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ID NO: 241, SEQ ED 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, 
SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ID 
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NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ED NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
5 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID. NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
10 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
15 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
20 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
25 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
30 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 
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32. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 80% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
5 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ED NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ K> NO: 65, SEQ ID NO: 67, SEQ ID 

10 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

15 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 

20 SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 

25 NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ED NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ED NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 

30 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ED NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
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SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
5 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339,, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 

10 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 

15 SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 

20 NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 

25 SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30 33. An isolated nucleic acid sequence which encodes a polypeptide that 

exhibits at least 85% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ED NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ED NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, -SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ED NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ED NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ED NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ED NO: 457, SEQ ID 
NO: 459, SEQ ED NO: 461, SEQ ID NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, 
SEQ ED NO: 469, SEQ ID NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ID 
NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, 
SEQ ED NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ED 

20 NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ID NO: 503, 
SEQ ED NO: 505, SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

25 

34. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 90% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ED NO: 5, SEQ ED NO: 7, SEQ ED 
NO: 9, SEQ ID NO: 11, SEQ ED NO: 13, SEQ ED NO: 15, SEQ ED NO: 17, SEQ ID 
30 NO: 19, SEQ ID NO: 21, SEQ ED NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ED 
NO: 29, SEQ ED NO: 31, SEQ ED NO: 33, SEQ ED NO: 35, SEQ ID NO: 37, SEQ ED 
NO: 39, SEQ ID NO: 41, SEQ ED NO: 43, SEQ ED NO: 45, SEQ ED NO: 47, SEQ ED 
NO: 49, SEQ ID NO: 51, SEQ ED NO: 53, SEQ ED NO: 55, SEQ ED NO: 57, SEQ ID 
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NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
5 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID,NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID.NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

10 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 

15 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 

20 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 

25 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 

30 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
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SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
5 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, -SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

10 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

15 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 

20 translocation of said polypeptide on the surface of a cell. 

35. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits about 90-99% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

25 NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 

30 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
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NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
5 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID,NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

10 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ED NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

15 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

20 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

25 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 

30 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
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SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
5 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ED NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, -SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

10 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ED NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

15 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

36. The isolated nucleic acid sequence according to Claim 26, wherein said 
isolated nucleic acid sequence is operably linked to a constitutive promoter. 

20 

37. The isolated nucleic acid sequence according to Claim 1, wherein said 
isolated nucleic acid sequence is operably linked to a regulatable promoter. 

38. The isolated nucleic acid sequence of Claim 1, wherein said isolated 
25 nucleic acid sequence is directly or indirectly attached to a nucleic acid sequence 

encoding a mammalian rhodopsin polypeptide or a fragment thereof. 

39. An isolated nucleic acid molecule comprising a nucleotide sequence 
that encodes a fragment of at least 60 contiguous amino acids of a polypeptide having 

30 an amino acid sequence selected from the group consisting of: SEQ ID NO; 1, SEQ 
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
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NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
5 NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ JD NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 

10 NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 

15 SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 

20 NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 

25 SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ED 

30 NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
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NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
5 NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 

10 SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 

15 NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 

20 SEQ ID NO: 509, and SEQ ID NO: 5 1 1 . 

40. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 100 amino acids. 

25 41. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 

sequence encodes at least 150 amino acids. 

42. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 200 amino acids. 

30 

43. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 250 amino acids. 
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44. The isolated nucleic acid molecule of Claim 39, wherein the 
polypeptide is an olfactory G protein-coupled receptor. 

45. The isolated nucleic acid molecule of Claim 39, wherein the expression 
5 product binds an odorant. 

46. The isolated nucleic acid molecule of Claim 1 comprising a nucleotide 
sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ 
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID 

10 NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID 
NO: 26, SEQ ID NO: 28, SEQ. ID NO: 30,^ SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID 
NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID 
NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID 

15 NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID 
NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID 
NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID 
NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ 
ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 1 12, SEQ ID NO: 1 14, 

20 SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID 
NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, 
SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID 
NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, 
SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID 

25 NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, 
SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID 
NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, 
SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID 
NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. 

30 SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID 
NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, 
SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID 
NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ED NO: 238, SEQ. ID NO. 240, 
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SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID 
NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, 
SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID 
NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, 
5 SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282,. SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, 
SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID 
NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, 
SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID 
10 NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, 
SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID 
NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, 
SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID 
NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, 
15 SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID 
NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, 
SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID 
NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, 
SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID 
20 NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, 
SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID 
NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, 
SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID 
NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, 
25 SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID 
NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, 
SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID 
NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, 
SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID 
30 NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 
and SEQ ID NO: 512. 
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47. An expression vector that comprises a nucleic acid sequence according 
to Claim L 

48. The expression vector of Claim 47, wherein said vector is a 
5 mammalian, yeast, bacterial or insect expression vector. 

49. A cell which is transfected or transformed with at least one nucleic acid 
sequence according to Claim 1. 



10 50. A mammalian cell according to Claim 49. 

51. A human cell according to Claim 50. 

52. A yeast or insect cell according to Claim 49. 

15 

53. The mammalian cell according to Claim 49 which is selected from the 
group consisting of; an olfactory cell, Chinese hamster ovary cell, baby hamster 
kidney cell, and a myeloma cell. 



20 54. A solid phase comprising at least one isolated nucleic acid sequence 

according to Claim 1 . 

55. A solid phase comprising at least one isolated nucleic acid sequence 
according to Claim 1, wherein the solid phase is attached to an array comprising at 

25 least one additional nucleic acid sequence. 

56. The solid phase according to Claim 55 which comprises an array of at 
least 4 different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

30 

57. The solid phase according to Claim 55 which comprises at least 10 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 
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58. The solid phase according to Claim 55 which comprises at least 50 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

5 

59. The solid phase according to Claim 55 which comprises at least 100 
different sequences that encode olfactory receptors or fragments or variants thereof. 

60. An isolated polypeptide that is selected from the group consisting of: 
10 (i) a polypeptide comprising an amino acid sequence selected from the group 

consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ED NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ LD NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ LD NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
15 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ED NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
20 NO: 89, SEQ ID NO: 91 , SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ED NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ED NO: 1 19, SEQ ID NO: 121, SEQ ED NO: 123, SEQ ED NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
25 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ED NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ED 
NO: 171, SEQ ID NO: 173, SEQ ED NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
30 SEQ ID NO: 181, SEQ ED NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ED 
NO: 189, SEQ ED NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ED NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, 
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SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ED NO: 229, SEQ ID NO: 231, SEQ ED NO: 233, 
SEQ ID NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ ED 
NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
5 SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ED 
NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, 
SEQ ED NO: 271, SEQ ED NO: 273, SEQ ID NO: 275, SEQ ED NO: 277, SEQ ID 
NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ED NO: 287, 
SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ID NO: 295, SEQ ED 
10 NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ED NO: 303, SEQ ED NO: 305, 
SEQ ED NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, SEQ ED NO: 313, SEQ ED 
NO: 315, SEQ ED NO: 317, SEQ ED NO: 319, SEQ ED NO: 321, SEQ ID NO: 323, 
SEQ ED NO: 325, SEQ ED NO: 327, SEQ ED NO: 329, SEQ ID NO: 331, SEQ ED 
NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ED NO: 341, 
1 5 SEQ ED NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ ED NO: 349, SEQ ED 
NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ID NO: 359, 
SEQ ED NO: 361, SEQ ED NO: 363, SEQ ED NO: 365, SEQ ED NO: 367, SEQ ID 
NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ED NO: 375, SEQ ID NO: 377, 
SEQ ED NO: 379, SEQ ED NO: 381, SEQ ED NO: 383, SEQ ED NO: 385, SEQ ED 
20 NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, 
SEQ ED NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, SEQ ED 
NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED NO: 411, SEQ ED NO: 413, 
SEQ ED NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, SEQ ED 
NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED NO: 431, 
25 SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, SEQ ED 
NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ID NO: 449, 
SEQ ED NO: 451, SEQ ID NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, SEQ ED 
NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED NO: 467, 
SEQ ED NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED NO: 475, SEQ ED 
NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, SEQ ED NO: 485, 
SEQ ED NO: 487, SEQ ID NO: 489, SEQ ED NO: 491, SEQ ED NO: 493, SEQ ED 
NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED NO: 511; 
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(ii) a polypeptide comprising an amino acid sequence that exhibits at least 40% 
sequence identity with an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ED NO: 19, SEQ 
5 ED NO: 21 , SEQ ED NO: 23, SEQ ID NO: 25, SEQ ED NO: 27, SEQ ED NO: 29, SEQ 
ED NO: 31, SEQ ED NO: 33, SEQ ED NO: 35, SEQ ID NO: 37, SEQ ED NO: 39, SEQ 
ED NO: 41, SEQ ED NO: 43, SEQ ED NO: 45, SEQ ED NO: 47, SEQ ED NO: 49, SEQ 
ED NO: 51, SEQ ED NO: 53, SEQ ED NO: 55, SEQ ED NO: 57, SEQ ED NO: 59, SEQ 
ED NO: 61, SEQ ED NO: 63, SEQ ED NO: 65, SEQ ED NO: 67, SEQ ED NO: 69, SEQ 
10 ED NO: 71 , SEQ ED NO: 73, SEQ ED NO: 75, SEQ ID NO: 77, SEQ ED NO: 79, SEQ 
ED NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ED NO: 89, SEQ 
i ED NO: 91, SEQ ED NO: 93, SEQ ED NO: 95, SEQ ED NO: 97, SEQ ED NO: 99, SEQ 

ED NO: 101, SEQ ED NO: 103, SEQ ED NO: 105, SEQ ID NO: 107, SEQ ED NO: 109, 
SEQ ED NO: 111, SEQ ED NO: 113, SEQ ED NO: 115, SEQ ED NO: 117, SEQ ED 
15 NO: 1 19, SEQ ED NO: 121, SEQ ED NO: 123, SEQ ED NO: 125, SEQ ED NO: 127, 
SEQ ED NO: 129, SEQ ED NO: 131, SEQ ED NO: 133, SEQ ID NO: 135, SEQ ED 
NO: 137, SEQ ED NO: 139, SEQ ED NO: 141, SEQ ED NO: 143, SEQ ED NO: 145, 
SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO: 151, SEQ ID NO: 153, SEQ ED 
NO: 155, SEQ ID NO: 157, SEQ ED NO: 159, SEQ ED NO: 161, SEQ ID NO: 163, 
20 SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ED NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ED NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, SEQ ED NO: 189, SEQ ED 
NO: 191, SEQ ID NO: 193, SEQ ED NO: 195, SEQ ID NO: 197, SEQ ED NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ED NO: 207, SEQ ID 
25 NO: 209, SEQ ID NO: 21 1, SEQ ED NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ED NO: 225, SEQ ED 
NO: 227, SEQ ID NO: 229, SEQ ED NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ED NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, SEQ ED NO: 243, SEQ ID 
NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED NO: 251, SEQ ID NO: 253, 
30 SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, SEQ ED NO: 261, SEQ ED 
NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ED NO: 279, SEQ ED 
NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
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SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
5 SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
10 NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, 
15 SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 

SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 
(iii) a polypeptide comprising an amino acid sequence that exhibits at least 60% 
sequence identity with a fragment of a polypeptide according to (i) which fragment is 

at least 40 amino acids in length; 

(iv) a chimeric polypeptide that comprises a portion of a polypeptide according to 
(i) or (ii) that is at least 40 amino acids in length and a portion of at least one other G 

protein-coupled receptor; and 

(v) a variant of a polypeptide according to (i) which differs by said polypeptide by 
at least one substitution, addition or deletion modification. 
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61. An isolated polypeptide according to Claim 60 wherein such 
polypeptide exhibits at least 70% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
5 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ED 
10 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
15 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 

20 SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 

25 NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

30 SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ED NO: 273, SEQ ID NO: 275, 
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SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
5 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327 T SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

10 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

15 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 

20 NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 

25 SEQ ID NO: 493, SEQ ID NO: 495, SEQ ED NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

62. An isolated polypeptide according to Claim 60 wherein said 
30 polypeptide exhibits at least 80% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1 , SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
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NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61 , SEQ ID NO: 63, SEQ ID 
5 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71 , SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
10 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
15 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
20 SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
25 NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
30 SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
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SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ED 
NO: 357, SEQ ID NO: 359, SEQ JD NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 

5 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

10 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

15 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ tt> NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 

20 NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

63. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90% sequence identity with a polypeptide having a 

25 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 

30 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
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NO: 85, SEQ ED NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ED NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ED NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ED NO: 117, SEQ ED NO: 119, SEQ ID NO: 121, SEQ ID 
5 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ED 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ED NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ED NO: 165, SEQ ID NO: 167, 

10 SEQ ED NO: 169, SEQ ED NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ED NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ED NO: 197, SEQ ID NO: 199, SEQ ED NO: 201, SEQ ID NO: 203, 
SEQ ED NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ED NO: 211, SEQ ID 

15 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ED NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ED NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ED NO: 255, SEQ ID NO: 257, 

20 SEQ ID NO: 259, SEQ ED NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ED NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ED NO: 283, SEQ ED 
NO: 285, SEQ ID NO: 287, SEQ ED NO: 289, SEQ ID NO: 291, SEQ ED NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 

25 NO: 303, SEQ ED NO: 305, SEQ ID NO: 307, SEQ ED NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ED NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ED NO: 331, SEQ ED NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ED NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

30 SEQ ED NO: 349, SEQ ID NO: 351, SEQ ED NO: 353, SEQ ID NO: 355, SEQ ED 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ED NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
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SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
5 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435„ SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

10 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

1 5 and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. f 

64. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits about 80-90% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 

20 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

25 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ED NO: 81, SEQ ED NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

30 ID NO: 105, SEQ ED NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 1 13, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ED NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ED NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ID 
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NO: 141, SEQ ED NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
5 NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ED NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ED NO: 219, SEQ ID NO: 221, 
10 SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ED NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ED NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
15 NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ED NO: 305, SEQ ED NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, 
20 SEQ ED NO: 313, SEQ ED NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ED NO: 323, SEQ ID NO: 325, SEQ ED NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ED NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ED NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
25 NO: 357, SEQ ED NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ED NO: 369, SEQ ED NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ED NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ED NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
30 SEQ ED NO: 403, SEQ ED NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ED NO: 415, SEQ ID NO: 417, SEQ ED NO: 419, 
SEQ ED NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ED 
NO: 429, SEQ ID NO: 431, SEQ ED NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
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SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
5 SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

10 

65. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90-95% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO; 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 

15 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO:^29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 

20 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71 , SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 

25 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 

30 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ED NO: 187, SEQ ID NO: 189, SEQ ED NO: 191, SEQ ID NO: 193, SEQ ED 
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NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
5 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ED NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 

10 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 

15 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 

20 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ED NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

25 NO: 411, SEQ ID NO: 413, SEQ ED NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ED NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

30 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ED 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ED NO: 491, 
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SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

5 66. An isolated polypeptide according to Claim 60 wherein said 

polypeptide exhibits about 95-99% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: II, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 

10 NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 

15 NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: S3, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 

20 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

25 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

30 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
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NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ED NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
5 NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID -NO: 301, SEQ ID 
• NO: 303, SEQ ED NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 31 1, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ED NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
10 SEQ ID NO: 331, SEQ ID NO: 333, SEQ ED NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ED NO: 349, SEQ ED NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ID 
NO: 357, SEQ ED NO: 359, SEQ ED NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ED NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ED 
15 NO: 375, SEQ ED NO: 377, SEQ ED NO: 379, SEQ ID NO: 381, SEQ ED NO: 383, 
SEQ ID NO: 385, SEQ ED NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, 
SEQ ED NO: 403, SEQ ID NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
20 SEQ ID NO: 421, SEQ ED NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ED 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ED NO: 435, SEQ ID NO: 437, 
SEQ ED NO: 439, SEQ ID NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED 
NO: 447, SEQ ED NO: 449, SEQ ED NO: 451, SEQ ED NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ED NO: 459, SEQ ID NO: 461, SEQ ED NO: 463, SEQ ID 
25 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ED NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ED 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ED NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ED NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ED NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
30 and SEQ ED NO: 511 or a fragment thereof which is at least 50 amino acids. 

67. A variant according to Claim 60(v) which comprises at least 5 
conservative amino acid substitutions. 
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68. A variant according to Claim 60(v) which comprises at most 5 
conservative amino acid substitutions. 

5 69. A variant according to Claim 60(v) which comprises 5 to 7 

conservative substitution modifications. 

70. A variant according to Claim 60(v) which comprises 3 to 4 
conservative substitution modifications. 

10 

71. A variant according to Claim 60(v) which comprises 1 or 2 
conservative substitution modifications. 

72. A solid phase comprising at least one directly or indirectly 
15 immobilized isolated polypeptide according to Claim 60, or a cell which expresses 

said polypeptide on the surface thereof. 

73. The solid phase of Claim 72 comprising at least 4 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 

20 polypeptide on the surface thereof. 

74. The solid phase of Claim 72 comprising at least 16 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 
polypeptide on the surface thereof. 

25 

75. The solid phase of Claim 72 comprising at least 25 different 
immobilized polypeptides according to Claim 60 or a cell which expresses said 
polypeptide on the surface thereof. 

30 76. A method of detecting expression of an olfactory receptor gene 

comprising (a) hybridizing at least one sample with a nucleic acid according to Claim 
1 and (b) detecting expression of the olfactory receptor gene by a positive 
hybridization signal. 
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77. A method of screening a library comprising (a) hybridizing the library 
with a nucleic acid according to Claim 1 and (b) detecting one or more olfactory 
receptor clones in the library by a positive hybridization signal. 

5 

78. A recombinant polynucleotide comprising a nucleic acid according to 
Claim 1 attached directly or indirectly to a heterologous nucleic acid. 

79. An expression vector comprising the nucleic acid of Claim 1 and an 
10 operably linked heterologous nucleic acid that drives expression thereof. 

80. A transfected or transformed cell comprising the recombinant 
polynucleotide of Claim 78 introduced into a host cell, or a progeny thereof 

15 81. A transgenic non-human organism comprising the recombinant 

polynucleotide of Claim 78 introduced into a cell of a host non-human organism, or a 
progeny thereof. 

82. A method of making a recombinant polynucleotide comprising li gating 
20 the nucleic acid of Claim 1 to a heterologous nucleic acid. 

83. The method of Claim 82 wherein the heterologous nucleic acid 
comprises a translational and/or transcriptional regulatory region. 

25 84. A method of making a transfected cell comprising introducing the 

recombinant polynucleotide of Claim 79 into a host cell, and propagating the host cell 
in which the recombinant polynucleotide has been introduced. 

85. A method of detecting specific binding of a putative ligand to an 
30 olfactory receptor comprising (a) contacting the putative ligand with a cell in which 
the expression vector of Claim 79 has been introduced, wherein the olfactory receptor 
is expressed by the cell thereby, and (b) directly or indirectly detecting specific 
binding between the putative ligand and the olfactory receptor. 
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86. A method of making transgenic non-human organism comprising 
introducing the recombinant polynucleotide of Claim 78 into a cell of a host non- 
human organism, or propagating the host non-human organism in which the 

5 recombinant polynucleotide has been introduced. 

87. An isolated protein molecule comprising a fragment of at least 60 
contiguous amino acids of a polypeptide having an amino acid sequence selected from 
the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 

10 NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 

15 NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 

20 ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 11, SEQ ID NO: 113, SEQ ID NO: 1 15, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ED NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 

25 SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 

30 NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
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NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259," 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 
5 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ED NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 
10 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ED NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ED NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ID 

15 NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ED NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ED NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 

20 SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ED 
NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ED NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 

25 NO: 449, SEQ ID NO: 451, SEQ ED NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
NO: 467, SEQ ID NO: 469, SEQ ED NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 
SEQ ID NO: 477, SEQ ID NO: 479, SEQ ED NO: 481, SEQ ID NO: 483, SEQ ED 
NO: 485, SEQ ED NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ED NO: 493, 

30 SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ED NO: 501, SEQ ID 
NO: 503, SEQ ED NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ED NO: 
511. 
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88. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 100 amino acids. 

89. The isolated protein molecule of Claim 87, wherein the fragment 
5 contains at least 150 amino acids. 

90. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 200 amino acids. 

10 91. The isolated protein molecule of Claim 87, wherein the fragment 

contains at least 250 amino acids. 

92. The isolated protein molecule of Claim 87, which is a functional 
olfactory receptor polypeptide. 

15 

93. The isolated protein molecule of Claim 87, wherein the fragment 
specifically binds an odorant molecule. 

94. A recombinant polypeptide comprising the protein molecule of Claim 
20 87 and a heterologous peptide domain. 

95. The recombinant polypeptide of Claim 94, wherein the heterologous 
peptide domain comprises a G protein-coupled receptor transmembrane domain. 

25 96. The recombinant polypeptide of Claim 94 comprising a seven- 

transmembrane receptor with an olfactory receptor ligand-binding domain, wherein 
the olfactory receptor ligand-binding domain is a chimera of at least two different 
olfactory receptors. 

30 97. A method of detecting specific binding of a ligand to an olfactory 

receptor comprising (a) contacting the ligand with the protein of Claim 86, and (b) 
directly or indirectly detecting specific binding between the ligand and the olfactory 
receptor. 
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98. An antibody or antibody fragment that specifically binds a polypeptide 
having an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, 
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ 
5 ED NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ 
ED NO: 23, SEQ ED NO: 25, SEQ ED NO: 27, SEQ ID NO: 29, SEQ ED NO: 31, SEQ 
ED NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ED NO: 39, SEQ ID NO: 41, SEQ 
ED NO: 43, SEQ ED NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ 
ID NO: 53, SEQ ED NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ 
10 ED NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ED NO: 71, SEQ 
ED NO: 73, SEQ ID NO: 75, SEQ ED NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ 
ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ 
ID NO: 93, SEQ ID NO: 95, SEQ ED NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, 
SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 

15 NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ED NO: 117, SEQ ED NO: 119, 
SEQ ID NO: 121, SEQ ED NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID 
NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ED NO: 135, SEQ ID NO: 137, 
SEQ ED NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ED NO: 145, SEQ ID 
NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, 

20 SEQ ID NO: 157, SEQ ID NO: 159, SEQ ED NO: 161, SEQ ID NO: 163, SEQ ID 
NO: 165, SEQ ED NO: 167, SEQ ID NO: 169, SEQ ED NO: 171, SEQ ID NO: 173, 
SEQ ID NO: 175, SEQ ID NO: 177, SEQ ED NO: 179, SEQ ED NO: 181, SEQ ED 
NO: 183, SEQ ED NO: 185, SEQ ID NO: 187, SEQ ED NO: 189, SEQ ID NO: 191, 
SEQ ED NO: 193, SEQ ED NO: 195, SEQ ED NO: 197, SEQ ID NO: 199, SEQ ID 

25 NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ED NO: 209, 
SEQ ID NO: 211, SEQ ED NO: 213, SEQ ED NO: 215, SEQ ID NO: 217, SEQ ID 
NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, 
SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ED 
NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ED NO: 243, SEQ ED NO: 245, 

30 SEQ ED NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ED NO: 253, SEQ ID 
NO: 255, SEQ ID NO: 257, SEQ ED NO: 259, SEQ ED NO: 261, SEQ ED NO:, 263, 
SEQ ID NO:, 265, SEQ ED NO: 267, SEQ ID NO: 269, SEQ ED NO: 271, SEQ ED 
NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, 
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SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, 
SEQ ID NQ: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID 
NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, 
5 SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID 
NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, 
SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID 
NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, 
SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID 

10 NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, 
SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID 
NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, 
SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID 
NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, 

15 SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID 
NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, 
SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID 
NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, 
SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID 

20 NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, 
SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID 
NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, 
SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID 
NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, 

25 SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID 
NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511. 

99. A method of detecting specific binding of the antibody of Claim 98 to 
an olfactory receptor comprising (a) contacting the antibody with a sample comprising 

30 the olfactory receptor and (b) detecting specific binding therebetween. 

1 00. The method of Claim 99, wherein specific binding of the antibody to a 
cell in the sample identifies the cell as an olfactory cell. 
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101. A method of screening a library of chemical compounds for 
compounds that are involved in olfactory sensation comprising contacting compounds 
in said library with at least one polypeptide according to Claim 87 and identifying 

5 compounds that specifically bind to at least one of said polypeptides. 

102. The method of Claim 101 wherein said library is a combinatorial 
chemical library. 

1 03. The method of Claim 101 wherein said library is a peptide library. 

104. The method of Claim 101 wherein said library is a peptide, encoded 
peptide, benzodiazepine, diversomer, vinylogous polypeptide, nonpeptidal 
peptidominetic, or small molecule organic compound library. 

105. The method of Claim 101 wherein said library is a random 
combination of compounds. 

106. The method of Claim 101 wherein said compounds are screened by 
high turning point screening. 

107. The method of Claim 101 wherein said screening is effected using 
animal cells or tissues that express at least one of said polypeptides. 

108. A cell-based assay for identifying molecules that interact with an 
olfactory receptor comprising: 

obtaining a cell that expresses at least one polypeptide according to Claim 60 or a 
chimeric protein comprising a portion of said protein and that of another G protein- 
coupled receptor, and which optionally expresses at least one functional G protein; 
contacting said cell with a molecule to be screened for its ability to modulate an 

olfactory receptor; and 
detecting whether modulation occurs. 
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109. The method of Claim 108 wherein modulation is detected based on 
changes in intracellular calcium. 



110. The method of Claim 108 wherein modulation is detected by 
5 measuring the transfer of 32P from gamma-labeled GTP to the olfactory receptor 

polypeptide. 

111. The method of Claim 108 wherein modulation is determined based on 
a comparison to a control compound known to modulate the particular olfactory 

10 receptor protein. 

112. The method of Claim 108 wherein the G protein is Gal5 or Gal6 or 
another promiscuous G protein. 

15 113. The method of Claim 108 wherein modulation is determined by 

detecting whether a change in the level of intracellular cyclic nucleotides occurs. 

114. The method of Claim 108 wherein modulation is determined based on 
the level of transcription of said olfactory polypeptide after contacting the cell with the 

20 screened compound. 

115. The method of Claim 108 when said screened compounds are 
synthesized by computer assisted drug devices based on the predicted or actual three- 
dimensional structure of the amino acid sequence of the olfactory protein or a 

25 fragment thereof. 

116. The method of Claim 108 wherein compounds that modulate olfactory 
receptor are identified based on whether they specifically bind to a olfactory receptor 
polypeptide. 

30 

117. The method of Claim 108 wherein modulation refers to the inhibition 
of olfactory receptor function. 
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118. The method of Claim 108 wherein modulation refers to the 
enhancement of olfactory receptor function. 



119. A method for representing the olfactory perception of one or more 
5 odors in one or more mammals, comprising: 

providing values Xi to X n representative of the quantitative stimulation of each of n 

odor receptors of said mammals; and 
generating from said values a quantitative representation of odor perception, wherein 
at least one of said odor receptors is an odor receptor polypeptide having a sequence 
1 0 that is at least about 40% identical to a sequence selected from the group consisting 
of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, 
SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, 
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, 
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, 
15 SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, 
SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, 
SEQ BONO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, 
SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, 
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, 
20 SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, 
SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID 
NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 1 15, SEQ ID NO: 1 17, 
SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID 
NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ED NO: 135, 
25 SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID 
NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, 
SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID 
NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, 
SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID 
30 NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, 
SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID 
NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, 
SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID 
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NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, 
SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID 
NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, 
SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID 
5 NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, 
SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID 
NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, 
SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID 
NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, 
10 SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID 
NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, 
SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID 
NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, 
SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID 
15 NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, 
SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID 
NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, 
SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID 
NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, 
20 SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID 
NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, 
SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID 
NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, 
SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID 
25 NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, 
SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID 
NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, 
SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID 
NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, 
30 SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID 
NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, 
SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID 
NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511. 
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120. The method of claim 119, wherein said representation constitutes a 
point or a volume in n-dimensional space. 

5 121. The method of claim 119, wherein said representation constitutes a 

graph or a spectrum. 

122. The method of claim 119, wherein said representation constitutes a 
matrix of quantitative representations. 



10 



15 



123. The method of claim 119, wherein said providing step comprises 
contacting a plurality of recombinantly produced olfactory receptors with a test 
composition, and quantitatively measuring the interaction of said composition with 
said receptors. 



124. A method for predicting the odor perception in a mammal generated by 
one or more molecules or combinations of molecules comprising: 
providing values Xi to X n representative of the quantitative stimulation of each of n 
odor receptors of said mammal, for one or more molecules or combinations of 
20 molecules yielding known odor perception in a mammal, 

generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 

odor perception in a mammal; 
providing values Xi to X n representative of the quantitative stimulation of each of n 
25 odor receptors of said mammal, for one or more molecules or combinations of 

molecules yielding unknown odor perception in a mammal; 
generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
unknown odor perception in a mammal; and 
30 predicting the olfactory perception in a mammal generated by one or more molecules 
or combinations of molecules yielding unknown odor perception in a mammal by 
comparing the quantitative representation of odor perception in a mammal generated 
by one or more molecules or combinations of molecules yielding unknown odor 
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perception in a mammal to the quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
odor perception in a mammal, wherein at least one of said odor receptors is a odor 
receptor polypeptide having a sequence that is at least about 40% identical to a 
5 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
10 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
15 NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
20 NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
25 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
30 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO:243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 
249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ 
ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 
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267, SEQ ID NO: 269, SEQ H> NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ 
ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 2S1 , SEQ ID NO: 283, SEQ ID NO: 285, 
SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291 , SEQ ID NO: 293, SEQ ID 
NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, 
5 SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID 
NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, 
SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID 
NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, 
SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID 
10 NO: 349, SEQ ID NO: 351, SEQ ED NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, 
SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID 
NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, 
SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID 
NO: 385, SEQ ID NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, 
15 SEQ ID NO: 395, SEQ ED NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED 
NO: 403, SEQ ED NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED NO: 41 1, 
SEQ ED NO: 413, SEQ ED NO: 415, SEQ ID NO: 417, SEQ ED NO: 419, SEQ ED 
NO: 421, SEQ ED NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, 
SEQ ED NO: 431, SEQ ED NO: 433, SEQ ED NO: 435, SEQ ID NO: 437, SEQ ED 
20 NO: 439, SEQ ED NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, 
SEQ ED NO: 449, SEQ ED NO: 45 1, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED 
NO: 457, SEQ ED NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, 
SEQ ED NO: 467, SEQ ED NO: 469, SEQ ED NO: 471, SEQ ED NO: 473, SEQ ED 
NO: 475, SEQ ED NO: 477, SEQ ED NO: 479, SEQ ED NO: 481, SEQ ED NO: 483, 
25 SEQ ED NO: 485, SEQ ED NO: 487, SEQ ED NO: 489, SEQ ED NO: 491, SEQ ED 
NO: 493, SEQ ED NO: 495, SEQ ED NO: 497, SEQ ED NO: 499, SEQ ED NO: 501, 
SEQ ED NO: 503, SEQ ED NO: 505, SEQ ED NO: 507, SEQ ED NO: 509 and SEQ ED 

NO: 511. 
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